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Fig. 11, with which this instalment of crete was continued For the top, light s the end of the man thway in th 


our description begins, is another of the T-beams were placed square across at fre pressor erecting 
views taken from the top of the chimney, quent intervals, steel rods were laced  toreground shows 
it 


while the work of erection was in prog diagonally over and under and all filled way, whet 
way, which 
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ress. The foundry, with the pattern shop 
and pattern storage are seen nearly com 
plete. The long building in the fore 

ground, with the men on the roof, is the 
finished-goods storage and shipping build 
ing, the longest of all, and back of that, to 
the right, is the shop for general car 
pentering [he small erection is a tem 
porary affair, and to the left is the excava 
tion for the office building The build 
ings are all designated and_ exclusively 
spoken of by numbers at the works, but 
the use of the numbers would not most 


convenient for us 
THE SUBWAY 


Fig. If is principally of interest to 
here as showing the “subway” in proces 
of construction. This subway, or tunnel 
in the mode of its construction it 1s strict 
ly a subway—is the main artery of th 
plant. Through it is transmitted all thx 
power developed at the power-house, to ] 
used wherever required throughout th 
works. As the working level of all th 
buildings, except the foundry and_ th: 
shops related to it, is the same, 
the subway is level as far as it extends 
The interior dimensions are 6 by 6 feet, 


and the construction is entirely of con 





crete, with ‘el, of course, reinforcing 
the top \ trench was dug 8 by 8 feet, 
a box representing the interior dimen 
sions of the subway was placed and the and finished with cement lhe top is n 

space around it was filled with concrete. thick, but its tested strength is much more 


As soon as the concrete was set, the box than was called for, which was 200 pounds _ heat:ng he entire lant is done 
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stil 


ed, the 


trom 


was taken apart and placed in position to the square foot. Iron manholes and th use, the system employed be 


17 


farther along, when the filling with con covers are placed at points where most ing ; irculation of hot water, in 
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stalled by Evans, Almirall & Co., of New The condensing exhaust main is led a considerable vacuum can be maintained 
York city. The heating is by direct radia- first to the two exhaust heaters before at the engines and the heating still be 
tion and the piping in the various build- passing to the condensers. Valves are accomplished at a practically nominal 
ings consists of coils built up and attached arranged so that the steam may be led cost. The entire control of the tempera- 
to the walls, columns or overhead girders, through these heaters in series, in paral- ture throughout the plant is located at the 
as in each case most desirable, these coils lel, or may be by-passed around either or power-house, and there is no occasion for 
‘being connected up either in multiple or both direct to the condenser. Under or- adjusting valves or giving the matter any 
parallel, as circumstances may dictate. A  dinary conditions the exhaust steam passes attention in the individual buildings 











special arrangement of heaters and pumps’ through the heaters first, where much of The water is circulated throughout the 
is installed in the power-house for utiliz it is condensed, and what steam is left mains and coils in the buildings by means 
ing all the available heat of the exhaust goes to the condenser. The arrangement of the De Laval steam turbine units, pro 
from the various engines, when they are makes it possible to vary the degree of vided in duplicate and shown in the half 
unning either condensing or non-con- vacuum by running the condenser pump tone, Fig. 8, page 718. The main water 
densing There are three tubular heat faster or slower, and thus varying the pipes leading out from the power-house, 
ers similar to the ordinary closed-feed temperature of the exhaust steam, whil is seen in Fig. 12, are about Io inches in 
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power-house. The pressure in the piping 

is that due to the static weight of the 

water and the slight force required to 

maintain the circulation, so that there is 

no trouble about keeping the pipes tight 
THE FOUNDRY. 

The foundry with its associated build- 
ings was the first part of the new plant 
completed and put in operation, and it 
will be convenient for us to look at it 
here. The drawing reproduced in Fig. 15 
is self-explanatory and conveys much in- 





formation, to those who will study it care 
fully, of the arrangement of the foundry 
and the functional relations of the other 
buildings to it. Fig. 16 was taken prob- 
ably six months ago and is a view from 
the southwest corner showing foundry, 
pattern shop and pattern storage Chis 
view shows also a railway track at a 
considerably lower level than that of the 
foundry, while at the right is seen a little 
corner of the foundry supply bins, the 





top of which represents the normal level 





of the works. A freight car is seen in 
this view between the buildings. Walking 
up to the foundry level we get the view, 
Fig. 17, of the flask storage between the 





FIG. 17 FLASK STORAGE 


lig. 22 shows the interior of the foun 





dry looking south. The building is 160 
by 500 feet, commanded as seen both in 
the middle span and at the sides by trav 
eling cranes of different capacities accord- 
ing to the location of the different lines 
of work. At the west side of the central 








portion are four traveling jib or canti- 
lever cranes attached only at one side. 
There are four heavy traveling cranes 
in the nave or central portion and five 
of less capacity in the sides In the 
southwest corner there is a traveling ex- 
tension crane, or “rubber neck,” as the 
men call it, which has a supplementary 
beam that can be run out of a side door 
over a car or at the other end can be 
run into the middle of the building. A 
standard railroad track runs through the 





FIG. 16. FOUNDRY AND PATTERN BUILDINGS FROM THE SOUTHWEST middle of the building. There are tracks 
ais from the middle to each of the eight 
buildings at near the present time. The 
long span traveling crane traverses the 
entire length of the foundry, and so com- 
mands both the pattern shop and the pat 
tern storage buildings. Walking still to 
the right and advancing so as to overlap 
the foundry building some distance, we 
have the view in Fig. 18, showing some 
of the sand bins and the bridges from 
the iron and coke piles to the cupolas 
Fig. 19 shows the sand bins from the 
north end. The stairway shown is dupli 
cated at the south end. In Fig. 20 we are 
above the bins and see some of the pig 
iron and coke and the hatchways through 
which material is dumped imto the bins 
below. Fig. 21 gives a good view of one 
of the bridges with wheelbarrows of 
scrap ready for charging into the cupolas 
These bins are of concrete with reinforced 





concrete beams whose strength was ascer 
tained by careful experiment before the 





FIG. 18 SAND BINS AND BRIDGES TO CUPOLAS 


construction was proceeded with 
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frame construction, as are all the other 


buildings except the pattern storage, the 
“slow-burning” or New England mill de 


sign being adopted. As the entire con- 
tents of the building are so combustible, 


an absolutely fireproof building would be 





of little account if a fire got under way 
The shop throughout is copiously sup 
plied with automatic sprinklers and the 
other ready fire-extinguishing appliances 
The windows on all sides and the saw- 
tooth roof provide magnificent light in 
every part. The shop is liberally equipped 
with all the most advanced tools of the 
up-to-date patternmaker The slide rest 
and the power feed are found on the 
lathes when availabl here are no indi 
vidual electric drives in this shop, all the 
tools being belted to the one-line shaft 


In the view of the flask-storage vard, Fig 





17, between the pattern department and 
the fotindry, a platform is seen projecting 


from the side of the pattern shop near the 





middle. to be used for handline large or 
FIG. 19. SAND BINS AND STAIRWAY : 
heavy patt¢rns. There is a wide stairway 
large ovens The doors of these ovens 
are operated by hydraulic cylinders. The 





four cupolas are 67, 78 and two of 86 inch 
Electricaily driven blowers are located 
back of each pair of cupolas The core 
making is located in the northeast corner 
and the brass foundry is in an extension 
on the east side of this end. The offices 
and a large washroom are located on the 
west side of the building. A fine plat 
glass bay-window projects out into the 
foundry, giving a good view of the entire 
interior 
THE PATTERN SHOP 


Che two fine views of the pattern shop, 
Figs. 23 and 24, leave little to be said in 
the way of description. ‘this shop, as 
shown, occupies the entire upper story of 
the building, 60x160 feet, the lower story 
being used for lumber storage, pattern ri 





pairing and work of a rougher character, 





and being provided with saws and other 
tools required for the work Chis build FIG. 21. SCRAP IRON READY FOR THE CUPOI 
ing, it will be noticed, is not of steel 


at each end of the shop, where any ordi 





nary patterns may be carried up or down 


PATTERN RAGI 


Fig. 25 gives a peep into the pattern 
storage This building, 60x280 feet, and 


three stor high, is divided into seven 
distinct sections by solid brick walls ex 


tending above the roof. The single passage 





through each wall is guarded by the 
automatically closing door, as shown, and 
all available fire-extinguishing appliances 
are provided. The pattern record—a card 
system, of course—not only locates every 
pattern but also gives a history of its use 
tells of every time it has been taken out, 
when returned, the number of pieces o1 


dered to be made each time, ete 


CASTING CLEANING SHOP 














Fig. 26 shows the interior of the cast 


FIG. 20. PIG IRON AND COKE PILES ing cleaning shop, and practically all the 











This 
is located at a considerable distance from 


cleaning of castings is done here. 


the other buildings, so that the dust may 
little of a 
There is near it a considerable space for 
This 
not used at all for storing castings, 


be as nuisance as_ possible. 


dumping waste material. shop is 
they 
being taken away daily to the respective 
storage departments of the different shops 
‘The main railroad track is carried through 
the building, and it has also two traveling 
cranes. At the right in the foreground is 
seen one of two cross tracks running into 

part shut off from the rest of the build- 


ng where large castings are sand-blasted 


<> 
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the casting cleaners can work in comfort 
all winter, as in many shops they cannot 
R 
Echoes From the Oil Country—Anal- 
ysis by Smell—Troubles of a 
Steel Salesman. 





BY W. OSBORNE, 
[ see from various sources that the 
“water smeller” is still abroad in the 


land, and that in England he is going to 
be placed on a scientific basis. This is a 
very hard him on 
least part of the public, but the explana 


for a whole lot of things came to 


basis to put with at 


tion 





Sis Se MES ee 


with the open jet. The sand blast is also 


used in tumbling barrels located in the 


corner at the right. There are also a 


tumbler without the sand-blast, several 


large emery wheels and a_ suction fan 


commanding all this portion of the shop. 
hammers constant 


Pneumatic are in 


off 


use 


here for trimming fins and = sprues 


The low-pressure air, 30 pounds, is found 


to be the best for the sand-blast, while of 
course the high-pressure air is used for 
the air operated tools It will be noticed 
that this building is comfortably heated, 
as well as all the others, so that even 


FIG, 22. LOOKING SOUTH. 


FOUNDRY, 


me in a newspaper which | 
lately. In 
the non-success of a 
the said that it 


brought out in a certain place where “the 


expression 
explanation of 
scheme 


came across 
certain 
paper should have been 
people are trained in credulity.” 

the 
seemed to me that as mechanics we should 


While it 


be the very best thing for us to do to 


In thinking matter over it has 


shun such training may not 


doubt everything that we cannot under- 
still I think it may be wise not to 
venture too far in a matter that does not 


stand, 


appeal to our common sense and judgment 


Life 


; short though, and if we stop and 
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think about everything we hear of, we 
may not have much time to do anything 
else, and most people earn their living 
by doing something. It may be the result 
of good hard thinking, but it is the result 
and not the thinking that receives the di 
rect As have to take 
so many things on faith, we often judge 
of the truth of them by the way they are 


remuneration. we 


told as much as by the reasonableness of 


the thing itself, and it is because of this 
that a thing may pass that perhaps should 
not. 

[ have an acquaintance who is a sales 


man for a noted firm of tool-steel makers 


| 





es 


When the high-speed steels were not as 
known as ran 
across a sample of what special training 
will do in some lines. When you know 
the facts you can select the place y6u think 
the special training was applied or mis 


well they are today, he 


applied. Suit yourself. 
The salesman went into a shop and 
tried to interest the master mechanic in 


some samples of high-speed steel that he 


had with him. These, he thought, were a 


little better than anything else on the 
market at the time. He was willing to 
have them put to test alongside of any 
thing they had [he master mechanic 
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FIG. 23 PATTERN SHOP, LOOKING NORTH 














[ae 
OEE ae 


} 
i 
i . 





























8 


took him out to the boss blacksmith. He, 
himself, did not pretend to be anything of 
a steel expert, but he knew he had a 
good man in the shop 


The blacksmith took one of the sample 


pieces of steel. The look which he had 
given the salesman (who was quite young 
looking and so well dressed that it was 
evident that he had always taken life 
easy), and the way he listened to the 
story of the merits of the steel showed 


that he was not to be imposed upon by any 
fairy tales. Walking over to the window, 
where the light was good, he held up the 
he could see the 
by the 

After 
smelled of 


end of the steel so that 
He had 
salesman and the master mechanic. 
he had loked at the -steel he 
it “Tungsten there,” he said to the sales- 


yrain been followed 
g 


man. 
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evidently surprised at the wonders which 
were being unfolded before him. 

“Well, I am sure of it if you are not,” 
said the blacksmith, with another sniff at 
the 
without some silica;” 


And you couldn't get along 
another sniff, “And 


steel 


a little sulphur ;” and added, after a care- 
ful scrutiny and another sniff, “and a little 
bit of carbon.” 

It was no use for the salesman to try 
had 
seen anything like this before, and he ex- 
claimed: “Just bite it and tell me how 


to conceal his surprise. He never 


much iron there is in it.” 

Perhaps the blacksmith did not hear 
him, for he did make any 
but the master mechanic did, for, as they 
walked away, he asked: “What did you 
mean by telling him to bite the steel? 
Could he tell anything by that?” 


not answer, 
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man who 
If there 
wasn't anything in it, some of them would 
certainly have said something.” 

The 


who is selling steel is not a steel expert. 


of times, and you are the first 


said the first word against it. 


salesman laughed. “Every man 


That man has gotten hold of a list show 


ing what is used in making high-speed 


steels, and he does not even know enough 


to get that right. If you noticed, he said 


there was magnesia and silica in this 
steel. I have heard of the ladies putting 
magnesia on their faces to make them 


selves look pretty, but I never heard of a 
steelmaker using it in his steel. He evi 
dently does not know the difference be 
tween it and which is used 
to some extent, and which is an entirely 
different Likely, he thinks that 


and the same _ thing 


manganese, 


thing 


silica silicon are 




















lhe salesman nodded in contirmation of 
the 
“And quite a bit of chromium,” 


assertion. 
contin 


ued the blacksmith after taking another 


smell 

“T shouldn't wonder if there was,” said 
the salesman. 

The blacksmith took a careful smell 


partly closed Evidently 
all of his 


hidden se 


with his eyes 


he was concentrating powers 
upon drawing out all of the 
crets of that 


“There is no doubt about the chromium, 


steel 


and I see you had to put some magnesia 


in, as well as some phosphorus,” he said 


with the positive air of one who is cer 


tain of his ground 
“It may be possible, but I am not at all 
the 


said salesman He 


sure of it,” 


was 





PATTERN STORAGE 


FIG. 25 
“Certainly he could. He could at least 
tell as 
said the salesman. 


much as he can by smelling it,” 


Something in the answer, or in the tone 


or air with which it was given, seemed 
to strike the master mechanic, and he 
stopped short. “See here, now; do you 
mean to say that you do not think that 
he can tell what is in steel by smelling 
it?” he asked 


The salesman did not think any good 


would come from concealing his views 


think that 
trying to run a great big bluff 


on the subject “— fellow is 
He must 
think I am a fool to try such a thing as 
that.” 

“Surely he able to tell 


things that way, for I have seen him do 


must be some 


the same thing with steel quite a number 

















Chey seem to smell the same to him. ] 
have spent a good many years of my life 
about a steel works, and know something 
about steel 
lot about 


A good man can tell quite a 
the way a piece of has 
handled by the looks of it, but he 
cannot tell what it is made of either by 
The 
told when the steel is first 


steel 
been 
looking at it or by smelling of it 
carbon can be 
cast, but after it has been worked an ex 


pert cannot tell even that.” 
After some further conversation, the 
salesman left some sample tools of his 


steel and went. On his next time around 
he was told that the tools did very good 


work, but that the steel was very “touchy,” 


and that the blacksmith did not seem to 
be able to work it successfully 
“That is rather strange,” said he. “Have 











to drive the heat 


chance enough.” 
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as it had done at The others 


getting 


was approached by blacksmith, 





you one of the tools that he has tried to 


One of the tools was brought, and after 
looking at it he said: “Either he did not 
heat this tool hot enough, or else he kept 


had gotten 


They they went to the blacksmith shop, 
and the blacksmith was told to dress the 


I will dress 


that is very 


seem to be 


“It would be very peculiar heat if 
were so, but I guess it will get hot if 


And it did, 


A 
ww 

A 6 
Fm “| 


ht 


was dressed up and did good work, just 


work, and 


salesman though it wise to stay a while 
While he was standing around he 


said: “I will be down to see you to-night 
What hotel are you stopping at?” 

“If you have any business with me you 
had better do 
town to-night,” was the reply. 


will not be 





olny 


OE 


« 


were 


pre perly 


who 
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“It will pay you to stop over, and | 
will be around to see you. I| can put you 
in the way of selling a lot of steel.” 

“That is what I am on the road for, and 
to do it [ must keep moving, so if you have 
anything to say you had better say it now, 
for it is not likely that you will get an 
other chance.” 

The blacksmith hesitated a minute, and 
after looking around to see that he would 
not be overheard, said, “You have a good 
steel. I think it is better than the steel 
we are using. If you care to make it 
right with me it can easily run the other 
one out.” 

“What do you mean by making it right 
with you?” 


one paying you 





need to hire a steel expert to go around 


the country and bribe people Any $10 
a-week man could do that \nd there 1s 
another thing | want to tell you I 
wouldn't trust you as far as I could see 
you \ny man who would try that steel 


smelling racket which you did when | 
was here before would stoop to anything 
else. You say the other fellow is paying 
you, and yet you are willing to sell him 
out, according to your own story, and 
more than likely you are lying about any 
anything, but whether you 


11 


are or not you may just as well under 


stand that you don’t get anything out of 


me.” 
The blacksmith thought it best to leave 








FIG. 26. CASTING CLEANING SHOP 
“We are using two kinds of steel and 
both of the other fellows pay me for the 
trouble it puts me too. That is not any 
more than fair, and I think you should 
do at least as much as they do. If you 
don’t want to be a man about it you might 
as well take vour steel away.” 
“My company 1s doing a fair, honest 
business, and they do not allow me any 
and if I did it out 
found it out | 


money to bribe anyone, 
of my salary and they 


would lose my place They would not 





and the 
went and took the tools from the men 


no smellerometric 








salesman was so mad that he 


who were using them and left the works 
That is one place that he does not visit 


on his rounds 


Analysis by smell is very useful in 


some cases, and will often tell a lot of 
things very much quicker than any other 


method, but so far as | know there are 


standards established 


by any learned society Since IT was a boy 


and practiced with the hazel twig I have 





10 


been interested in the “water smeller” and 
kind. When I made the “strictly 
scientific determinator” for the man 
a means of find- 


his 
who 
use it as 


was going to 


ing oil, and other minerals, | 
was much interested in hearing him tell 
“water smeller” 
that he 


wells 


precious 


what a crude bungler the 
and | 
but they 


iS, believed some things 


still 
use of his contrivance 


said, are locating oil 


without the 
German Industrial Publicity. 


In a recent issue of the Daily Consular 


Report, United States Consul-General 
Guenther, Frankfort, Germany, quotes a 
circular letter issued by the Chamber of 


Commerce of Sorau, Prussia, which quota 


tion follows: 


IS aS 


The reports in our technical and trade 


papers are most assiduously — studied 
abroad, and by representatives of our 
foreign competitors residing in Germany, 
especially by the consuls of the United 


States 

The articles published in our journals 
and trade papers should not state selling 
prices of our manufactured articles, how 
their cost compares with that of similar 
goods produced in competing countries, 
of what ingredients the articles are com- 
posed, what the tariff rates are, etc. Such 
detailed descriptions, which often expose 
even the secrets of manufacturing, form 
an excellent weapon in the hands of our 
competitors and serve to injure German 
All public reports 
should refrain from giving. details. The 
chamber is careful not to mention such 


business interests. 


in its annual reports. No complaints 
about bad business should be published, 
as this is hurtful to our export trade. 
We therefore beg of you to promote 
German business interests by (1) Spread- 
(2) abstaining from 
giving any details which 
should be confidentially communi- 
cated to the proper authorities; (3) urging 
this upon your employees who may have 
with newspapers, and (4) 
keeping your factories shut to foreigners 


ing this warning; 
publicity to 


only 


intercourse 


or strangers. 

We feel quite sure that scarcely any 
manufacturing nation is more indebted 
to the workshops and industrial establish- 
ments of other countries for information 
pertaining to industrial operations than 
is Germany, and we are sorry to see the 
tendency there to take this illiberal atti 
tude. We believe it will react to the in 
jury of Germany, and eventually to the 
injury of the entire manufacturing world; 


for to the extent that this illiberal and 
narrow attitude is taken by the manufac 
turers of the world, to that extent will 
advance in civilization be retarded It 
has been demonstrated that those estab 
lishments which pursue a liberal course 
1 «6these) «matters, and, within reason, 
fford opportunities for observation, are 
the very ones that are most apt to lead 
in the march of progress 
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Studies in Inventive Problems—VIII. 


Proposed by Leicester Allen, and Solved by Various Readers. 


-*ROBLEM II, SOLUTION NO. 14, FIG. I. GEORGE 


D. HAYDEN, NEW BEDFORD, MASS. 
“First construct the V-shaped way, as 
A, extending the geometric cen- 
ter line of the branch 
Locate B and C at a suitable distance from 
the apex as fulcrums for two levers. (It 
is important that B and C lie on the center 
lines extended.) «Locate the driving shaft 


shown at 


groove on each 


in a suitable place on the line that bisects 
the angle included between the ways 
Mounted on B and C are bell-crank levers 





E and F, each provided with a slot G 
and a roll H Mounted on the driving 
shaft D are two cams / and J. Cam / 
/ 
Bi 2 
f - —p 
J 
[| | 
\ 


engages with roll H, and cam J engages 
with roll K. Both cams are alike, giving 
a movement for one-half revolution and 
a dwell on the other half. The throw 
toward the center is made according to 
what movement is required in tach par- 
ticular case. In this case the sliding block 
L, which must be diamond shaped, travels 
the distance MN. The cams 7 and J are 
mounted on the driving shaft with their 
dwells and throws diametrically opposite. 
The driving shaft is rotated in either direc- 
tion and can start from any position. The 
roll K following in a dwell, will hold lever 
F in the up-position, while cam / will 
cause lever E to carry block L to the top 
which the lever E 


position, mn position 


will remain, while cam J will cause lever 
F to carry the sliding block down on the 
The 


little 


opposite side throws of the cams 


are made a large, to insure the 


levers bringing up hard against adjusting 





screw O, so that the levers can be ad- 
justed to line up with the groove. Also 
shoes P and Q are pivoted on and will 
support the block and furnish 
wearing surfaces.” 

Note.—Make one cam on driving shaft 
with throw half that of the other; then 
the way will include an angle of 90 de 
grees, instead of 60, and the same mech- 
anism affords a solution for Problem I 


sliding 


PROBLEM II, SOLUTION NO. 15 R. T. STROHM 


SCRANTON, PA. 
This solution is substantially the same 


Doubtless a good design could 


as No. 14 


in practice be worked out for a move 








— 


=) 
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FIG. I 
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ment, employing alternately oscillating 


slotted arms, as shown in Fig. I. 


PROBLEM II, SOLUTION NO. 16. JOHN J. SIN- 


CLAIR, CINCINNATI, 0. 

This is an extremely simple solution, 
requiring only a brief description to render 
its operation obvious 

“The two rocker arms approach and 
recede twice during every revolution of 
the crank-pin. During one semi-revolu 
tion, one arm is held stationary by the 
engagement of lug LZ in slot S, the latter 
cut concentrically in a projecting part of 
crank wheel WW.” 

If the sliding block were much resisted, 
considerable friction would be generated 
in this device, but it solves the problem 


PROBLEM II, SOLUTION NO. 17, FIG. 3. F. I 


WAECHTER, PHILADELPHIA, PA 


his is the simpl 


Problem IT, but it 1s not th 
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the simplest 
Its and 
wear of sliding parts, due to the direction 
of the application of the force applied to 
block B in the branch of the way between 


The sketch explains itself. 


use involves excessive friction 


the guide margins M and of the auxiliary 
sliding block A in the wider branch of the 
As the 
slot Cc 
before 


way between the guide margins N 
the 
just 


tendency of B to pull out of 
the block A, 

reaching the while descending the 
wider branch, is resisted only by the up- 


in auxiliary 


apex 


per marginal face of the block B, and this 
to be 


decreasing portion of such surface, both 


resistance has met by a constantly 


the angle D on the block B and the angle 
E of the inner guides would soon wear 


the described 


angle 


away and round by 
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FIG. 2. 
The 
in 
the 


the geometrical center of block B. 
at the work 
the requirements of 


device would, outset, 


accord with 


problem. 


18, FIG. 4 
YORK, N. Y. 


PROBLEM SOLUTION NO. 


HENRY 


Il, 
GINSBURG, NEW 


I regard this as a nice solution, 
and I think it could be made to operate in 


too high 


very 


a satisfactory manner if speed 


were not exacted 


“The driving-wheel A, revolving continu 


ously in the direction indicated, drives 


through connecting rod B the sliding block 
Cc. The two sides D ; 


the direction of their length and are toothed 


ind D’ are movable in 


short 


tora 
nt 


distance from the bottom to 


] 


into each other They are presse 
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When the block 
continues to the end of its stroke it raises 
the side D’ until the path to F is cleared, 


down by springs E E’. 


when 4 is retained by the catch G’. On 
the return stroke the block C will strike 
first the piece FI’ (which is free to re 
vOlve in that direction), turn that around 
until it clears, and continue down to the 


H the 


ases the side D, which 


bottom, forcing and with it 


out 


catch G. This rel 


drops down as soon as block ( reaches 
the bottom, thus closing the 
block 


stroke 


path J” and 
other 


movements 


@ the to take the 


roreiy 


path 


on ws up Sane 


are repeated here; and thus alternately.” 


PROBLEM II, SOLUTION NO. 19, FIG. 5. FRANK 


0. WOODLAND, WORCESTER, MASS 


block has been shown in 


hi 


some of the other solutions, but the 


triangular 


mode 





of actuating it differentiates Mr. Wood 
land’s device from solutions mentioned 
N ~ as 
FIG 
A : 
\ Spring 


A/F 
D E 
Cc a 


\\.G 
\ A 
\\ | 
¥ 
KK 





FIG. 4 


Mr. Woodland’s sketch is an extremely 
neat one, and his description is a clear 
explanation of the device 

“For each branch of the V path there is 
provided a guideway on one side of the 
block The block is held 
against the guides by the and lever 
The motion is derived from 


sliding only 
cam 
mechanism 
two grooves cut faces of 


cam in opposite 


a wheel and transmitted to the triangular 
block 


-h having 


sliding through a front and rear 


lever, ea link directly connect 


sliding block. Starting with the 


ding block at the position shown in the 
ketch, one-quarter turn of the wheel in 
the direction shown by the arrow moves 
the sliding block by means of the cam rol] 
the front lever down the left brancl 











of the path to the lowest point Che 
groove in the rear face of the wheel ts 
made of such shape as to move the rear 
lever and link in such way as to hold 
the block firmly against the guide at all 
points of this strok he instant that 
the sliding block \ it the acute point 
of the angle the cam ¢ ve on the rear 
side of tl whe egins to act on the 
roll of the re 1 tl by means 
yf its connec 9 | ves the ling 
ock up to the en t right branch 
if the patl n tl quarter turn 
nd dow1 g { west point or 
+] thir, ter 4 D ne the ; 

1 d_ third ter turn he um 
groove he f t of the whee 
t nsmit ( t tront lever 
nd link as to h th | k fir 
vy against the gind 1 nt the slid 
ng block 1 t voint of the 

+ 
L 
wile 
/ td 


V7 





= 


FIG. 5 Americon Machinist 
path for the second time, the front lever 
moves it up the left branch to the start 
ing point, and the rear lever, by means 


of the motion imparted to it by the rear 


groove, holds the block against the guide 


during this last stroke while the c: 


wheel completes the last quarter turn, 
making one complete revolution and hay 
ing thereby moved tl liding block up 
ind down each branch of the V-path, tak 
ng the corner sharp and holding the 

ck from tipp t tag f 
IBLEM ) ( H 
Det t rat 
T) ecieiadcaal 








of a well-thought-out device, and an 
equally good description of the same. 
“Numbers 2 and 3 are blocks, which are 
adapted to move ahead of main slide 1 
in runways, and are attached to the same 
by T-slots and tenons, as projected at a-2’. 
Numbers 4 and 4’ are latches which lock 
blocks 2 and 3 in place at the proper time 
Arms 5 and 6 carry rollers on their outer 


ends, as shown at 5’ and 6’. These rollers 

















sea aiae 


~ é 


are engaged alternately by shoe 7, which 


allows escapement after the center or 
lower point of travel is reached and the 
slide starts up the other runway. The 


arms 5 and 6 do not approach nearer 
each other than the position shown in the 
drawing; but they may be moved farther 
apart against the resistance of the tension 
spring. The arrangement of the mside 
ends of 5 and 6 is shown in elevation in 
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group of details W. Following the oper- 
ation through a complete cycle, the slide 
is started from position as shown; block 
2 is latched and the slide must therefore 
go to the right-hand runway, Shoe 7, 
which the slide, strikes 
roller i and gains passage by shoving it 
On the roller h is 


engaged by shoe 7 and when almost at the 


extends above 


aside. return stroke 


center, disk b is forced from position b to 


FIG.6 


b’, by connection between levers 5 and 6, 
thus raising and holding latch 4’ up and 
releasing block 2. The lower disk c is at 
the same time forced back, allowing latch 
4 to snap into place, giving access for the 
slide to the left-hand runway. The return 
stroke will place all the parts in the same 
position as when started.” 
SOLUTION NO. 2I, 


PROBLEM II, FIG. 7 Ww 


DEATS, YONKERS, N. Y. 

‘The tracks or guideways are provided 
with spring gibs J, beveled on one side. 
Rotation of the wheel P causes the block h 
to move up track B, track C being covered 
by the gib J*. The roller 7, coming into 
contact with the cam 4, 
track C and through the piece D releases 
the gib J’ from track B and removes gib J? 
from track C. On the return stroke the 
block h rides over the beveled gib J* which 
springs into place behind it. Block h 
must then move up track C and, in doing 
return cam A, the piece D, and gibs 
I’J’ to the first position, and so on in- 


revolves it over 


So, 


definitely.” 
The spring gibs in this solution can, I 
believe, be made to act positively and 






July 6, 1905. 


cause the sliding block to retain parallel 
ism of movement in turning the angle of 
the path. In effect, they movable 
auxiliary guides, but differing from any 


are 


shown in previous solutions. 


PROBLEM II, SOLUTION NO. 22, FIG. 8. ERNEST 
A. VESSEY, SOUTHVILLE, BRISTOL, ENGLAND. 
“In this solution A is a wheel driven 

with uniform angular velocity, in the di- 


rection of the arrow, by shaft B. In the 

















FIG, 5’ 
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face of A is cut a cam groove C, in which 
works roller D. D revolves on pin E, 
which is rigidly fixed in block /, which, 
in its turn, is securely pinned to rod G. 
G slides in bearing blocks H and H2, and 
is fixed at one end into the slotted cross 
head K. In the slot in K works the slid 
er L, which is in one piece with the dia- 
mond-shaped slider M. M works in slide- 
ways N, and N2, which lie at an angle of 
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60 degrees apart. Fixed in M a pin 
O, which projects downward through slots 


P, and P2 in the base of slideways N; and 


18 


Nz The center of this pin is coincident 
with the center of M, and describes the 
V-shaped path set down in the enuncia 
tion. FR; and R:, are levers pivoted at S: 
and S: on the back of slideways N: and 
Tl; and T, 


of 


Nz, controlled by springs 
at V; and V 


an 
the 


The action 


chored 





F1G,9 
device 1s as tollows lhe wheel A, m 
revolving, causes the crosshead K to move 
toward the top by means of C, D, E, / 
and G. The lever R; presses against the 


pin O in such a way as to cause the slider 


M to press against the right-hand side of 


the slideway N., thus preventing Vf from 
shding up N;. M tends to twist in the 
slideway N.2 at the moment of starting, 
but it is prevented by its top slider L, 
which is a good sliding fit in K. As M 
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passes up N, in the direction of the arrow, 
its pin O strikes against R:, which gives 
way before it. When M has passed, R: 
is brought back to its normal position by 
spring 72. M reaches the top of the slide 
N: and 


way immediately reverses, since 
the cam is so shaped as to allow of no 
stop longer than needed to pass the un 
avoidable dead point. In its downward 


path M once more strikes R. and forces it 








into its working position (the position 
which A; is shown). © has by this time 
been drawn right into the apex of the \ 


and immediately commences its second up 


ward passage, since there is no slack in 
the cam V therefore being now undet 
constraint of RK. has no choice but to 
travel up N;, which it accordingly does 
so repeating the half cycle already de 
scribed. It will be noted that .4 mak 

two revolutions to complete the whole 





cVCcie 


by 


ter shape to the cam C, but it 1s 
th: 


as 


revolution for 


he 


si 


it, 
te 


id 


the 
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ot M 


» doing it was possible to give a bet 


This has been done, because 


obvious 
if necessary, (¢ so designed 


the l 


required 
the 
with a 


the 


overcoming 


» ive motion in one 


"ros 
top 


ind 


complete cycl ( 


K slides working tit on 


faces I Tt slidewayvs \ 


any tendency to 


ig of the roller 





FIG. to 
~ 
are | 
x / J Sf 
K SF / 
fo iy X 
¥/ / \i 
/ ‘LD F 
y 
4 / 
/ ] KX a 
jf w ‘ 
| i ST \MS 
' ) } j 
/ X 
\ 
| 
(Y +—y) 
| \ {{-> 
; 
FIC 1 J iicnan-O 
Ame: icon-Mac)inist 
} \ ow \ tl 
iwht te ‘ pring and /; 
needed t perfect action 1f there 
a4 ' 9 ¢ VM. but that the 
tension t Ix ed proportion to 
the s t V/ For this pur 
po the anchor p ind | may lb 
inade adjust 
This interesting solution was among 
the last that came to hand. The presenta 
on such as to need no comment A 
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different application of springs is present- detail views W, X, V and Z give a clear the left-hand branch. In doing this the 
ed in the following solution: idea of the construction, X being a rear block c lifts the guide / to the top, where 
PROBLEM II, SOLUTION NO. 23, FIG. 9. ERNEST V!¢W. A crank disk is shown at a which, it is held by the latch f in the same way as 


D. STEVENSON, STUDENT MECH. ENG through pitman b, drives the sliding block described for the guide d and latch e, and 


COURSE, UNIVERSITY OF COLORADO c, shown as about to move up the right- released by the entrance of the pin on the 
[he ways A contain the movement of hand branch of the path. This movement lower extremity of latch f into the groove 
the diamond-shaped block E, which is raises the guide d which is then held up 7’ on the back of the block, in the same 
shown in its extreme position Phe block by the latch ¢ which drops into a recess way as described tor the latch e. It will 
moved by the slotted cam which moves, shown in dotted outline in the detail \ be seen that the crank disk makes two 


through a roller, the link / and thus the 


Che latches ec and f are held in place by revolutions while the block travels over 


block J, which also 1 detailed, is a small 


for th nk J to slide in; its loca 
tiol ed, but it free to turn about 
{ pin, which own in dotted thine 
B il fast on the sani Lit 
t 1 nit milly 1 ht-handed T] 
‘ follow During the 1 
y 
te , lock | l ved ck Vi — 
intersection of the branche / 
i remains stats ry intl 
- durin rst eighth of 





vot \ ( ) \t the instant yh , | 
‘ hie ] oe eo 
theine held that position 
oved past tl ntel 
rt 1) 1 the ne tq irtel I 
[ \ I 1 J) t ( ine tur r 
est positi remaining there unt 
relates t d nD Phe ction f 
Pa ( t ke that of d the 
ernate each slot against t 
block / 
I d bt ether this dk , , com . 
piete overcome the tenden t tilt tl a y} 
ding block See Fig. 2 in Article VII 
ti ft eri 
OBLEM II, OLUTION NO 4, FI , 
PLERCI IL N : 
r. Pierce writes 
In solving this problem I have it 


designed for strength or wear, but give a 


principle only which may be repropor- 





oned for practical utility. Let a be the 
pulley driven, and connected by stud & to 
d eccentt d The eccentric 1s 
f { , t he base which it fill 
\ nd « the arn to oscillate 
! } 1 ! ind fron ( I t 
lt { { ) il bearing 
‘ | ( 1 + 
t t nd | ) 
turer Sts it 
i I S et go C t 
1 i tl Vel e¢ l ( 
ranch f tl pat] ( 
lb al it tiie \\ 
7 \ ‘ 
t ta dt t t t 
\ ra bh 4 
{ { rect f rrow : 
t on eVv- i gt s 
ped; tl irp ang t t mut oO pin | W I, 
ert arallel ¢ le \ block irrives at it t v t ¢ t the lh 
I vien I ler workn rank disk having mad f ( t é tt he 
y EM II, SOLUTION NO. 25, FI 11 Pp. H the guide m is released by the entrance of ft showing the 1 ig 
BENADE, 1 N. PA pu on the lower end of f/f) into the the d 
| t employ spring 1O\ groove 7 in the back of the iding block, PROBLEM I SOI ON NO. 26, FI 12 
ble guide | think it will prove a Sati S details XxX and . Phe guide being LEICESTER ALLEN. BROOKLYN, N. 
factor, solution, 11 th construction 18 down and the crank about to n ake the Lastly, ] present my wn solutior It 
properly carried out Fig. m1, including next revolution, the block c must go up’ will be seen that I make use of the “shuttle 











AMERICAN MACHINIST 


July 6, 1905. 

















block,” as I have called it in my solution stipulated path. Stops /, riveted to e and ington, D. C.. wl comprises a switching 
of Problem I, published at page 582. In and the stop-bars g and g’, riveted to. device, or turntable and als subject t 
the use of this device in connection with and f’, limit the downward movement the same crit 
stops and locking devices will be found of the shuttle blocks, the downward mov‘ Three « t ve 
the key to a number of interesting slide ment of block c being limited by the guides et vorat rt ' 
movements. Generalizing somewhat on nd ¢ \t right angles with the guid Lp] 
nd ¢ re fitted guideways r and 1 
} respec ‘ \ 1 the , ] 
ee Boas 4 ye abe sie ai A Card Beveling Machine. 
tec resp ling \ i \n Ant M . man, earch 
1 ot 
( ( E j 
| BIN 
| | 
; ; 
. | HT 
ae 
| ile 
= as ee HS \ 
| = 
( | 
| | 
| v |) 
I N : — — 
1 t \ 
ad D \ 
Ss point tra o 1) ) \ 
“Fe ago b " \ 
ol ‘ de : = 7 > 
) ide move b 
ngul. ath f tl ( 
er three nche ( 
il to either of the ot three 
nel two of w 1 are ¢ o eacl 
wh equal t nch 
d that the order tl 
ngen it of tl D | pat 
cribed by the geometri ( ( f the 
de, so far as length of inch \ ; 
icerned y be varie p P 
Lys 7 
Referring to Fig. 12, tl disk f 
rough the pitman d, d ¢ 
ck « The block 
rmed in the upper fa di , 
t ul e right of tl 
ch of wl tted 
] correspondingly ) 1 
formed on each lower facet \ 
slides f and | 
th { I ] 




















10 


one-half of the circumference of the feed 
rolls. The bottom card in the receptacle 
is drawn—by means of a finger attached 
to the reciprocating slide—toward the feed 
rolls. On reaching the points where the 
feed belts the feed 
rolls, it is gripped between them and car 
the the 
which trim the edges 


come in contact with 


ried on through machine—past 
circular knives C, 
till it 
underneath the receptacle from which it 
falls into 


The card G is clearly shown in 


appears at a position immediately 


was taken and a box ready to 


receive it 
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Some Southern Foundry Work. 


EDITORIAL CORRESPONDENCE. 

One of the largest and best-appointed 
machine shops in the South is that of the 
Birmingham Machine & Foundry Company, 
of Birmingham, Ala. The company de- 
votes itself chiefly to the production of 
Corliss 
The pro- 


sugar machinery, together with 


engines for driving the same. 
ducts of the company have found an ex 
abroad in sugar-raising 


tensive market 


countries, especially Cuba, Mexico, Porto 

















FIG. 1 SUGAR ¢ 


at Fig. 4. At Fig. 1 may 
be seen a finished card ready to drop from 
the feed rolls. At Fig. 2, just in front of 
the feed rolls, may be seen portions of the 


The 


slowly, being driven from the main shaft 


three positions 


circular knives knives rotate very 


end of 
gearing the 
1 he speed 


through the round belts at either 


the machine, the worm and 


shafts with universal joints 
it which the cards are beveled depends, of 


course, on the size of the cards. Small 
cards are finished on two edges at the rate 
of 2,000 per minute. Change gears are 











AND 


PATTERN 


FIG. 2 SECTION OF MOLD 


provided tor the feed mechanism, so that 


the cards follow each other through the 


inachine with an interval of about % of 


an inch between them. The frame of the 
machine being open, the scrap drops into 


a box on the floor 


Something definite and decisive seems 
among the possibilities of the near future 
with regard to fire-hose coupling threads, 
and reform with respect to them can come 
soon 


too 


rone 


\NE 


BREAKING ROLI 


the Hawatnan Islands—the 


erowth of this foreign trade being such 


Rico and 
as to necessitate the opening of an office 
The company employs 
its plant 


in New York city. 


about men, and 


first 


normally 250 


and equipment are class in every 


respect 
STEEL FOR 


MILLS 


MOLDING CORRUGATED ROLLS 


SUGAR 


shows a corrugated steel roll, 


lig. 1 


used in pairs for breaking down sugar 


cane preliminary to crushing, and the ad 
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curate and satisfactory 
the 
mold which has just been completed, with 


for the 


jointing very 


work. Fig. 2 shows a section of 


the pattern next section placed 


upon it with blocks below, so as to show 


the lower section of the pattern, which 


is still in place in the sand 














FIG. 4 INTERIOR OF A MOLD 


With the blocks removed from beneath 


the upper pattern, the dowel pins will 
cause the two segments to match properly 
and the next section of the flask will b 


put in place and rammed up, dowel pins 
being also passed through suitable holes 
in the flanges of the flask, as shown in 


Fig. 3. After this section of the flask is 


rammed up, it will be lifted off, as shown 


at the right in Fig. 3, and the pattern 
from the top flask section of Fig. 2 will 
be drawn as shown at the left of Fig. 3 














FIG. 3. THE PATTERN PARTLY DRAWN 
ditional illustrations show the methods of after which the flask section at the right 
making the molds at the foundry of the of Fig. 3 will be replaced, another flask 
company named section will be placed upon it, and the 


The rolls are made of various lengths, 


but the molds are in all 


cases built up 
trom two segment patterns—one right 
and one left-hand, the right- and left 
hand mold sections being superimposed 
one upon the other, until the required 


length is obtained. Suitable doweling of 


the tlask and pattern sections insures ac 


will be repeated with the section 


process 


of the pattern which is shown partly 


drawn in Fig. 3, and this process will be 
continued until the required length is ob- 
tained 

Fig. 4 1s a 
completed mold, and showing clearly its 


view looking into a partly 


principal lines 
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Fig. 5 shows the bottom of the flask, 
containing the mold for the end collar 
and the runners by which the casting is 
poured from the bottom. The rolls are, 
of course, hollow, but as there is noth 


ing unusual about the method of coring, 


shown 


it 1S 


not 











BOTTOM OF MOLD 


FIG. 5 


The flask 


to the 


accurately 


the 


sections are ma 


chined same thickness as pat 


tern sections—a faced strip being plainly 
seen around the sections in the various 
views 
THE CASTING OF THE COLOSSUS VULCAN 
Visitors to the St. Louis World’s Fair 














IMPLETE P 


ASTER (¢ 


Statue 


of the 


fail to remember the 


 Vulean, 


\labama 


great 


which formed a part 


exhibit in the mining building 


lhis statue was designed by Sig. Giuseppe 


Moretti, the casting berg done at. the 
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Birmingham Steel & Iron 


\la 


plaster cast of 


works of the 


Company, Birmingham, 


ws the 


the arms, this cast fe 


| , 
Fie 1 sh the 


statue without 


rm 


ing the from which the molds 


patter 


were made he joimts between the var 
sections are discerni 


shows the head in 
ind 


big 


the 


ture iron, fresh 


from sand, shows. the 


molding of the head in pri 


The molds were made in loam, and in 
numerous segments—ftorty or fifty to the 
mold in some cases Che mold is shown 


as being built up on a base plate on which 


the first ring of segments is placed. Eacl 
segment consists of a lifting-plate on 
which the brickwork is built) up = and 


through which lifting rods extend = to 


threaded holes in the plates—the upper 


rver having thes 


attached 


on nearest the obs 


rods in place, and the crane 


ready for lifting off the segment In 


molding up a segment the loam and brick 


work were worked in simultaneously, the 
loam being a little in advance of the 
brickwork Che mold completed in this 
way, the next operation was the mark 
ing of the segments to insure their being 


replaced in position after drying Phe 


marking was done by applying balls of 
clay at the joints, these balls being 
marked with witness lines marking the 


exact positions of the segments, and by 


which they were replaced The drawing 


of the segments was of course done hori 


ontally, the crane being used to barely 
lft each segment from the one below it 
\fter drying, the segments were re 


assembled in position in order to make thi 


which was 


core, following 
manner 


rhe 


plastered over with sand 


interior surtace of the mold wa 


to a depth rep 


resenting the desired thickness of the 
iron—this thickness varying from about 

inches in the feet and legs to 34 incl 
or thereabouts 1 the head Che COTE 
was then built up of brick and loam with 
n this sand—the application of the sand 

nd the building of the core going on 

of course, simultane v, with the sand 
t ttle in advances I the cor When the 
core was completed, the egments of the 
mold were again removed, the sand was 
removed and the cor tood complete 
ready for drying, after which the mold 
segments were eplaced again, the com 
plete structur was lowered into casting 
pit, sand w ran bout it to with 
c | t} ) i the ro ne +} 
mold w p ‘ 

The magnitud t tl tatue 1 ip 
parent from Figs. 1 and 2 ts total height 
Wa so feet, and its tota weight 120,000 
pounds It | now been brought back 
to Birmingham, and to be remounted 
on Red Mountain short distance uth 


1 
al 


\ ore 


1 “sound amplificator.” <A 


cent patent 1s for a jewsharp wit 


( hip amplif 


cator on a machine tool is worth more 


Letters to the Editor. 
Takes All Work That Offers. 
I notice page 592 that W. Alton 
juestiol rf WW | | 
pend | tap rf 
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I s FOr HE HEA 
woul ( loned and some 
ther v \ll inventions cost more 
t m hy d expense while in 
the experimenta tag and many a 
ndred l \ t I nechanic § 
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skill and labor’ have been thrown 


away, as the phrase is, before the perfec- 


good 


tion of an invention has been realized. 


Chen, too, it is really none of my business 
My busi 
ness 1s confined to making as good a job 
as ] 


] 


whether the thing works or not. 
can. Besides that, it will keep me 
usy, and also, maybe, one or two others; 
therefore neither I nor the shop have any 
thing to lose, but all to gain, and am I not 
in business to take all the work I can get? 
What matters it to me whether it is a new 
invention or an experiment or what-not, 
o long as it is another order filled and 
nother dollar I guess I'll do 


R. B. Boone. 


earned ? 
the job.” 





Jig for Drilling Holes at Right Angles 
to the Axis of Cylindrical Pieces. 
Part A is a V-block having two T-slots 

milled, one on either side as shown. Part 

B It tongue 

formed on one face at its lower end; the 


is the back piece has a 
tongue is of suitable width to engage in 


one of the T-slots, and is a Sliding fit. 
At its upper end a slot is made, at right 
A bolt and nut at- 


tach it to the V-block, as shown. 


angles to the tongue. 


Part C is the bushing carrier, provided 
with a tongue at one end to engage in the 
slot in part B, and also a stud fitted with 
a nut to secure it when adjusted to the 
required height. Near its other end, and 
exactly central with the “V” in the block 
beneath, a hole is bored of suitable diam 


eter to take the bushing D. A number of 
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piece inverted, having a longer bushing, 
so that the of small stock in 
position may be drilled. 


piece seen 


When drilling holes side by side, it is 
only necessary to drill one hole, then with 


the drill still in the hole, fix the work 
with a clamp like fig. 5, then unscrew 
the nut at thie icwer part of the back 
piece B and si! along for the other 
holes in rotati. ‘vy this means all the 


holes must 'e i. ore plane 


To accommodate work of a smaller 
diameter it is necessary to loosen the nut 
of the bush-carrier C, lower nearly on to 
the work, tighten up again and proceed. 


sringing the bush down to the work pre 


| 
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A Handy Hand-Punch. 

page 734 is shown a very handy 
If the punch—just the 

working part—is left larger than the end, 

and parallel, and is threaded, a nut can be 


At 


punch. above 


put on to pull it out of the work in case 


sticks. RiccGs 


it 





Making Wooden Rolls for Textile 
Finishing Plants. 


Wooden rolls of various kinds and sizes 


are much used in all textile finishing 


plants, because of their low cost and adapt 
ability to the work 
enough to absorb any foreign matter, they 


3eing firm, yet soft 
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DOG AND CENTER FOR ENDS OF WOODEN ROLLS 
vents the drill running out at the start, thus protect the brass-covered roll with 
and the tongue upon the bush-carrier pre- which they are often run. 
serves the alinement of the bush with On machines for starching, bag filling, 


the work and the block. 
No painstaking setting-up of work is 
necessary; no testing with bevel, square 
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bushings may be provided with holes of 
Upon referring to Fig. 2, 


Various S$1zes. 


we see a shaft in position, having dotted 
lines indicating a hole drilled through it 


Fig. 3 the bushing-carrying 


In 


we 


Bee 


i 
FIG, 4 O) 
Lesa 








FIG 
4 Machinia 
WAY IT IS USED 
or surface gage—nothing to do but select 
the right size bush, insert the carrie! 


fix the carrier close to the work, and the 


is bound to be tru CycLo 


work 
England 





etc., the rolls vary from 18 to 24 inches in 
diameter and have a length that seldom 
exceeds 60 inches. On washing machines 
in bleach houses, the rolls are 20 to 22 
inches in diameter and 10 or 12 feet long. 

These rolls are generally made from 
the sugar maple. 
Vermont and cost about one dollar per 
running foot, f. o. b. cars at the shipping 


The logs come from 


point. 

When received, the logs are at once put 
into a pond, or tank, where they can be 
kept covered with water until it is neces- 
sary to use them, which often is a year 
afterward. 

When a roll is wanted, if we have no 
old shafts on hand that will do, we pro 
cure a piece of 4%-inch round iron the 
right length, and turn up the ends to size 
for the dogs, Fig. 1, that the 
wings A will just go in flush with the 
roll. 


so square 
These dogs are bored 4 
inches, of them 
the shaft and keyed. 


finished 


and one is forced onto 


The rough log is now brought in andl 
for 
plates like Fig. 2 are fastened on the ends 


trammed centers. Gray-iron center 


with lag screws, and the roll is rough- 
turned to the largest clear diameter we 
The rest is then removed from 


can get. 


the lathe carriage and two pieces of 4x1I2- 


inch timbers are bolted across the car- 
riage to support the roll for boring. After 
blocking the roi! up to the centers and 


clamping it securely with cross-pieces bolt 


ed to the bottom 4xt1t2-inch timbers, we 
are ready to take out the centers and 
remove the center plates This leaves 
the roll ready for the auger, which is a 
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4-inch one, of the pod or gimlet variety 
In some places they use an ordinary two- 
lipped bit to start the hole and then an 


auger with one cutting lip like a ship 
carpenter's auger. We hold this auger 
in the chuck and feed the roll up to it 
by hand and, with care in settmmg and 


feeding, we can get the auger to come out 
within % to % inch of the center on the 
opposite end 

The auger and chuck are then removed 
and a boring bar on centers is substituted 
inches im 


The hole is now bored to 5 

diameter and the ends counterbored for 
the dogs, the counterbore being about % 
inch smaller than the rough diameter of 


the castings. A boring head made from 
half an old plate coupling is then slipped 
on the boring bar and clamped with set 
bushing and a cutter 


bolted to its 


screws on a split 


and cutter-holder § are 
face. 


end of 


This rig is to cut a recess in each 
the for the 
¥44x3-inch iron about 14 
These 


drive with a 12-pound hammer 


which are 
inches 


roll rings, 


made of 
in diameter rings are made to 
The re- 
inches deep into 


cess for them is made 4 
] 


the end of the finished log. Their object 

















FIG. I ELLIPTICAL PLUG AND RING 


is to prevent the roll from splitting when 
the wedges are driven 


We are now ready for laying off the 
wings of the dogs on the ends of the 
roll. This must be done with the dog 
that is not forced on the shaft. It is 


placed on the shaft in direct line with its 
key. 

A carpenter is then called, who cuts out 
the square wing holes to the marks, again 


leaving all the holes % inch small In 
the meantime a man chips the corners 
from the dogs at B, leaving a roughly 


chamfered corner that will not dig into the 
wood. The shaft is now slipped into the 
roll and put into the forcing machine and 


the first dog is pushed to the bottom of 


the counterbore As all the holes are left 
¢ inch small, the dog compresses the 
wood and makes it a good, snug fit. Thx 
ron ring in the end of the roll prevents 
it splitting. 

The roll is now hung up on one end in 


] ] 


chain hoist, the end having the dog 


The 


bei 


down other end of the shaft 1s 
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centered in the hole with wedges an he 


space around the shaft filled with melted 


sulphur up to the end of the counterbor 











on the top end of the roll. Then the roll 
is again put into the forcing machine and 
the other dog adjusted and forced into 
\ 
} 
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HOW THE JOB IS DONI 
7 1 
place Iron wedges 3¢x1'2x4 inches are 
then driven into both ends between the 
wings, and the roll is ready for turning 


But even here our troubles do not stop, 


as many rolls develop bad spots, caused 


sometimes by old knots and _ still more 
often by S4g-inch auger holes where the 
tree was tapped for sap at some earlier 
period in its growth These holes are 
always in the butt length of the log and 
are often accompanied by old wrought 
A vy 
a 
A 
ar id 
af r om 
es 
} i ] i} «} t 
| | | ' —_— 
! hooks below P ( 
I the W ~P 
eT } \ ed 1 ip t 2 
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Turning and Boring Ellipses on an 
Ordinary Engine Lathe. 
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Saving Time on the Automatic. 
\ few 


cut off by an automatic 


seconds gained on each piece 


screw machine 1s 


worth a little scheming. I noticed that in 
some operations on our automatics, espe 
cially threading, the work was _ finished 
some seconds before the dog moved the 
pin connected with the differential gear 
The dogs were already close up. This 
in be altered to some degree by making 
the triangular tops overhang more than 

shown in Fig. 1, thus shortening the 


distance ie 
but it often happens that the sides C D, 
EF, 


brought up as near to A B as 1s desirable, 


This meets one difficulty, 


prevent other dogs from being 


especially when a machine is making two 


3 








Cc 
' 
A 
D 
oes 
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DOGS FOR CONTROLLING FEED MOTION ON 
AUTOMATIC SCREW MACHINE 
articles per revolution of the cam disk, 
and the dogs have to be crowded up 
close lo meet both these objections | 
made one dog to carry both triangular 


pieces as in Fig. 2, leaving space G H just 
wide enough for the pin to pass through 
a hollow at / 


and making for it to drop 


in as it swung over. The time of thread 
ing in one case dropped from 14 to 8 
seconds In cutting off pieces of small 
diameter a saving was also effected. Of 


the G Hi can be widened a 
little for other short operations. 


Wolverton, Eng G. H 


course Space 


Another Lead Pattern. 
lead 
related at page 740, reminds me of a story 
that of 


Dixie's experience with a pattern, 


One my triends of the old school 


delights to tell. It seems that when he 
was young and without any capital worth 
mentioning, he used to make a_ business 
of putting up gray-iron fence in grave 
vards. His money lasted long enough to 
get out only four or five stvles of fence, 


but dead people are not usually particular 
fenced in, and their liv 
to 


just how they are 


ing relatives usually cared only make 


as much of a show as their neighbors, so 
the fence business prospered. But one 
day, in walked a man, a very live one this 
tim who wanted a_ fence Now, our 


friend was used only to fencing in ceme 
tery 
did 
gray-iron any other purpose; 
he had all up at so 
much per running foot, just alike for rich 


which were graded level, and he 
that 


for 


lots, 


not suspect anyone would want 


tences 


so his prices made 


AMERICAN MACHINIST 


His him 


at once for so many feet of his most ex 


or poor customer closed with 
pensive style of fence, all set in place at 
his standard price,-and then invited him 
to call around and see where it was to go 
to 


not 


It proved that he wanted it fence in 


his front yard, which was level, nor 


even on a straight slope; but the top of 
curbing on which the fence was 


It looked 


for 


the stone 
to be had a reverse curve 1n tt 
like about a dozen different patterns 
the the bill 
amount to more than the whole job 

Whether he slept over night on the job 


panels, and pattern would 
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beam, which we made 8 feet. The lever 
C is made with the lower end enlarged 
The edge is ground somewhat. Any num 
ber of holes can be bored in the end 
which acts as a center—to alter the lever 
age. A badly bent piece of 2-inch shaft 
was easily straightened in this press. This 
can also be used for bending pipe or 
shafting. HERBERT S. GLADFELTER 


Machining a Ball Tipped Brass Cast- 
ing. 
[ have to make pieces as 


Fig 


{ in large quantities, of cast brass, finishe 


shown in 
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American Ma nm 
TUOLS FORK MACHINING A BALL TIPPED PIECt 
or lay awake thinking about it, I don’t all over, with a % ball at the end \s 
know; but the next day he took the pat will be seen, the stem is long and slender, 


tern to the brass foundry and had a lead 


casting made The casting he used for 
a pattern after he had knocked it askew 
enough to fit the least sloping part of the 
fence fhen he used this same pattern 
for all the panels, fitting each one to place 
as he went along the curve. If the pat 


tern had been made with straight-line ele 


ments there would probably have been 
trouble in making it look well; but as it 
was mostly composed of curves and 





scrolls, it made a very good-looking job 
FE NTROPY Che stem and the front of the flange are 
— finished with a keen shaving tool either 
A Simple Pipe and Shaft Straightener. 2 
We had a quantity of 2-inch pipes to 
straighten and rigged up a press, as shown, 
for doing tt 
- Cc 
| 
D fait 
er TTS: 4 | 
ry : = 5 
A 1x4 Wei B 6 1 | lt 
+ 12 |» . 12” >» r\ 
14 . 
a Hole D s \ 
7 } “Abo s =, . x os 
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|e | Y 4 
American Maghinia 
PIPE AND SHAFT STRAIGHTENING MACHINI 
[here is nothing complicated about it. before or after shaping the ball, with the 


Che blocks 
over the 


blocks ars 


land B are forgings fitted 


top of a 6-inch I-beam. These 


free to move the length of the 





and without a support it would not stand 
up to the tool, but would break at the root 
therefore made 
Che 


sized 


of the stem every time; I 
a steady-rest for it as Fig. 2 
the 
first, then while held by the flange the ball 
fit 
for the rest, which is then advanced over 
it, with the 


the 


per 


flange of work is faced and 


is sized with a hollow mill to a snug 


the right 


tor y] 


slot in position to 


admit forming Fig. 3, which is 


fed in to a stop and forms a perfect ball 















better to do 
it before, so as not to scratch the ball 


}. ee 


guide in position. I find it 
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vy referring to Fig. 4, where C, o1 f tl 


A Gang Milling Fixture. 


Fig. 1 shows an interchangeable machine clamps proper (of hardened tool steel), 1s it; Wf it isnt rig 


part of comparatively small dimensions Shown hinged nother tool-steel part 

which was required to be machined a E by means of a pit s cl eled 

curately at a very low price. It is of tool at the bottom t the ec \ \ 
steel, 14 meh thick, 9-16 inch wide and tric clamp releasing arbor sa tool takes 


4 7-16 inches in length. By the use of Steel plate resting in the bottom of tl considers 








simple fixtures and suitable milling cut vertical slot: and // / tw tuds w t | ’ 
ters of high-speed steel fed to the work hold the clamp in position, and as w In t 
at the highest possible speeds, the rough be seen, sp re 1 ded w 
blanks were machined to the above dime) to keep tl clamps tightly dow1 ‘ , 
sions previously to pertorming the more worl I] ted ‘ ( 
accurate and difficult operations—t se of terbored t t ‘ 
milling the inelined s!:dewavys ind | prevented f ! y I os t 
resp ctively Th I ekly consumpt } t ts / 1] imps iT tl n pl ct 
the parts tor the machining of w sel f-ac £ thre worl () 
fixture was l ened w 3.000 ) O11 released ¢ e the ec 
the use of this fixture the piece work pp! I 1) 
p id for n 1 g the two ied s Viacnil ter p c t] 
Wavs W wh IN < 1 Keep t ( p t \ 
nut dre | pa it ee t ‘ 
The gang fixture : 1 st f \ll locating p 
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gether witl me det dv P 
parts ( nown it os o ne Sive p 
ind the drawings re « ‘ h t 
ike tl nst cth 1 t the d 1 . 
( ‘ ( tan \ ov see ee 
Fig. 3, the fixture w de to accon ee ‘ la 
modate six blanks at a ti top ' p ad 
were then macl d by re Q t curt Ow r r ‘ : 
te ocated on al bot or old the w t eat \ft 
versal m c ( the cut the worl 
Phe fixture body w f gray toe ae. : 
tl v s( I WOTk Wit 
were t ( ( tl Vel r ( ( cut | ] 
mps | | Tag WW I take JosepH V. Woe O \ t P | 
betwee he se S chined t ; \ , , 
ct as seats for the too , cators D About Worthless Work. t w 
shown in detail in Fig. 2 hese hardened it nave cos. W Alton wondes oa. di ; 1, 
and ground locators were secured to the hould do work for customer wh would sia = Sate ial tae 
casting by means of two flat-head screw knows that it will 1 a ee Saw tolhes ein. Chase teak tenktoed 


and two dowels each the mat t ol 1 cme done ccurred [| will 1 ta nvon Work that 





The clamping 





i) 
iS) 


and | 
refus 


able to keep quite busy without it, 
better thought of for 
ot 


believe one 


ing this class work 


Gear Cutting on the Shaper. 

















\t page 156 a device is shown 
for gear cutting on the shaper. In 
this sketch on shown which I used 
ome tin ago It consists of a 

3 t 
$ Tecth 
4 
en 
GEAR CUTTING © 
block a and pin which is a good fit 
in a The gears were driven on tight; 
the one marked 23 teeth was to be cut, 


the other was a lathe gear Lhe locking 
was done with two parallels, which hap 
the these 
at the same time acting as supports. ‘This 


rig; 


pened to be just right height, 


appears to me a cheap and effective 
are,ot course, 
D. WINKEL. 


Attachments for the Vernier and 
Dial Test Indicator. 


the sizes of gears cut with it 


limited. 


Valuable tools are often made still more 
useful by the aid of some little attach 
ment lig. 1 shows the vernier trans- 
formed into a height gage The base is 


made of gray iron, having a slot cut near 
one side, so the tool can be brought nearer 
to the work when locating a jig button 
Having set the sliding jaw of the vernier 


to zero, place it in the block or stand and 
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truing up for boring the holes. In many 
instances the lathe is not available or suit 
able to do the 
use the milling machine or the drill press 
In Fig (Brown & 
Sharpe) is shown fastened to a shank fit 


ted 


work; therefore we must 


2 a dial test indicator 


slot 1s 


a drill-press spindle aa 
this slot 


to 





cut for the bolt A for clamping; 
also permits adjustment of the indicator 
| YX | 
| ee i 
a J ib 
="! 
N THE SHAPER 


[he attachment B is now clamped to the 


hub C by screw D, and the arms G are 
adjusted, one to the button FE and the 
other to the rod F. The joint H is shown 


ym view and 1 
When 
this device in the drill press or milling 
the 
turned by hand and the reading of the dial 


‘ross-section in the bott 


quires no further explanation us 
Ing 
must be 


machine, spindle, of course, 


noted while turning slowly and adjusting 
the work until true. 
[his he 


lathe by using a shank fitting the tailstock, 


device can also used in the 
the arms G being adjusted to suit the but 
ton or the bored hole, be 
\s the this revolves, its 
truth is readily ascertained 


A. C 


as the case may 
work in case 


LINDHOLM 





The Cut-Meter as a Speed Indicator. 
The meter, illustrated 
and described in the AMERICAN MACHIN 


cut which was 








clamp it securely by the gib 4; place the ist about a year ago, is one of the most 

i : 

| | 

B 
1 i ' Ay 
im e Machinist 
FIG. TI. THE VERNIER AS A HEIGHT GAGE 

cribing and height gage attachment B on © strikingly original as it 1s also one of the 
the sliding jaw, and fasten with screw C. handiest instruments that have been 
Setting the attachment down even with brought out for a long time. By a simple 


block o1 
k from the bottom of the 


the surface plate enables you to 


wot surface plate 


when locating jig buttons, laying out work, 
scribing lines, etc 


Having the buttons located on the plate 


or jig, the indicator 1s now wanted for 


be 


also as a speed indicator, and the rotations 


contrivance this instrument may used 


per minute of any shaft may be read at a 
] 


glance, entirely doing away with the u 


se 


of a watch, with the 


as required 


As tl 


ordinary 


speed indicator instrument 1s 


made to register feet per minute, it 
be seen that if a shaft on which it 
used had a circumference of I2 in 


(1 foot) it would on that shaft register 


1 


tations per minute as well as feet per1 
ute, as they would both be the sam 
shaft having a circumference of I2 in 


will 


Was 


nin 
\ 


ches 


























» & ATTACH MENT THE DIATI 


FOR 


INDICATOR 


has a diameter of 3.619 Inches 


pose we 


382 inch diameter—it is evident that 


every rotation per minute the cut-m 
will register one-tenth of a foot: o 
every ten rotations per minute the 

neter will registet foot lt as 
of this size has one end journaled 

suitable small holder and the ot] 


take a shaft one-tenth this size 


TEST 
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pointed or furnished with rubber tips, as To clear the cone pulley we dropped th 

is done in the case of the ordinary speed web connecting the front and rear box¢ lig. 4. ( 
indicator, it may then be used in conjunc- entirely within the inside vees. At the 
tion with the cut-meter to indicate revolu rear this rose slightly 


bemg merely necessary ing which took the end thrust was wel p 





tions per minute, it 
to add a cipher to the reading of the cut- braced by the triangular web C, Fig. 1. t 
meter, or, in other words, to multiply the To keep this web central the feed stud 
reading of the cut-meter by ten. As the was brought out in front of it, which’ end up, but t t up ar 


cut-meter, as ordinarily furnished, indi helped also by reducing the size of the 


cates in feet per minute from 0 to 250, it intermediate gear for tl feed It is have gon t ( 

will be seen that when used as above it needless to say that we did not ittempt to G ar pl 1 ( I | res t 
will indicate rotations per minute from use belt feeds at all The pattern for ered at both e1 ( it 

oO to 2,500, which is as high speed as it is the head was made on the straight-line 





ordinarily required to test plan and the only cores were thos: 
FOREMAN FRANCIS REED Co back arms and one to take out 

Re-Designing a Headstock—Molding have been better to have left this t 
a Cone Pulley. core out, as tl t ved t 








In these days of the advent of high few cen 1 t 
speed steel, reat changes in machine” on the anvil pt ple to d el 
tool design are required, but until it lhe rest of the lathe if left sual is te 


























status is determined, machine shops can- Iight for the le results, but by work ol eft it 
not generally expect to throw away old ing with the t held close m the to end t 
tools. It is nevertheless certain that more post and the tail spindle well drawn back, ened to the bottor rd and the othe 
power must be available to drive these it gave a great gain over the old head and_ to a ert t ! the top of the box 
tools, and this is more apt to be true of fully justified the expenss lig. 2 shows Core H made 1 roun x t 
lathes than of any other tools It was’ the headstock complete. with hub K and f rt et in it. The 


in such a view of the case as this that | [he pattern work on the cone pulley) annular portion at L w taken out by 


| 
designed and built the lathe head shown may be of interest, as we got out of it. a flat ring laid on t vottom of the core 
in the accompanying figures, as a new ata very lew cost. The pattern itself was box, tl re being 1 e 1 other side 
head for an old design of 20-inch lathe. made as in Fig. 3, being a series of cheese up from what it WI \ll the cor 


The requirement for more power was_ shaped sections, secured concentric to above E were fastened to the cope and 
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A 
inion a 
fC 7 
a — ——— ——————$_— —_——__—___—____-—J 
| k F¢ NI EY | { ' H NI } 
ot tw ie sing th ¢ width 1 7 
nches and the largest step of th one  headst 1 e pening in 
to I5 nches. We reduced the num } f ff to make th traight, with 
ber of steps of the cone to three and countershaft nd piece D) w p ( t w for slight 
adde 1 1 two speed inter PIVINE W th yn ] n irg t 
th ick gears twelve speeds This 1 e, wh le as it 
necessitated a very different design ways desirable but seldom don lig ! i" ide the 








cone, while 


the 


fui! depth tor the counter 
the head 
mad to pl 
the 


this 


bottom 
into it the 
lor the 
was left 
the shaft 
Core H 
that a 


mn) making cone 


board was yject 
thickness of metal required 


bottom board 


counter 


off 


come 


and a smaller print (for 


substituted on top 


same as before except 


ub and a new set of arms wet 


and the bottom board was_ plain 


VW was another plain round core with 


only a core recess for the upper end of A 
lhis made a very easy way ot making 
the pattern and was no more bother to 
the molder than the solid pattern 
FE. H. Fisn 
Worcester Polytechnic Institut 
A Small Screw Punch. 
Phe sketch shows a very handy screw 
punch for the tool-kit or tool-room It 
made of mild steel with a_ tool-steel 
punch or screw This is so that the end 
can be hardened. It will be seen that set 
) | 
| 
— + 
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Amertern Mac! inwt 
\ SMALL SCREW PUNCH 
of dies and punches within the limits of 
the tool can be mad ro one who has 
to handle sheet metal, rubber, mica, ete 
this will be a handy tool \n extra screw 


without the punch end will make a clamp 
mut of it Phe dies are 34 inch diameter 
by 34 inch deep Oi STON! 


A Simple Lubricating Pump. 


lhe accompanying sketches show a very 


imple and = highly” efheient lubricating 


pump which we use for forcing the oil 


crankshaft bearings ot 


On to the main 

large Corliss engines, which require 
ood continuous supply, having avery 
large weight to support Phe pump body, 
which ts attached to the tank by two 
inch set-screws, 1s of gray iron bored out 
Y anch diameter to suit the gray-iron 
plunger, which has a forked end on the 
top to receive the connecting rod mad 
from xI-inch steel Phe crank has a 
I-inch throw, giving a stroke of 2 inches, 
and is riveted on the reduced end of the 
driving shaft, which passes through a boss 
cast on the tank The driving pulley 1s 
keyed on the outer end of the shaft and 
should run at about 50 turns per minute 


The pin 4, through the pump barrel, stops 
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the valve on the lift. On the down stroke 
the oil is forced through the check valve 
the supply the 
Phe 


be placed below the bearings it 1s to lubri 


and up inch pipe to 


required destination pump should 
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Knobs. 
for 
The 
two steel clamps a are bored out to suit 
the neck and collar of the knobs, the outer 


Jig for Drilling Hand-Rail 
[his 
hand-rails 


used for drilling knobs 


jig 1S 


ised on large engines 























cate; the oil will then run back into the end of the clamps coming against a posi 
tank, along a return pipe, which should tive stop on revolving part b, which is 
nse - 
Cy CO ‘| 
Lica Shiaanical 
\4 
S i rt 
} 
lowing 
American Machinist 
A SIMPLE LUBRICATING PU mt 

he 34 inch diameter The tank should bs made of gray iron and pivoted at ¢ 


} 


three parts full of oil, and the pump body 


heing unmersed, the parts get well lubri 
cated and seldom require attention. Wher 
three or four pumps are necessary to sup 
pls the ol required thes can be placed mW 
one driving the lot, and the 


tank, one belt 


pumps then connected by gear 


cing 
Wheels, cach wheel carrying a crank-pin 


imp below 


for operating the pr 


| oath 


end, making it possible to swing it to any 
angle desired, a graduated steel ring ¢ 
being fastened at one end to give the de 
sired degree at which to drill the knob 
the uprights d can be bolted to any drill 
press table and are made high en y 


let the knob when clamped swing clear of 


the table \s shown, the jig 1s set for 


n the knob 





ya 
A 











°F Coal 
>| 


DRILLI 


}1G FOR 


the 


\ draw-otf cock should be placed 


bottom of the tank, and a fine wire strainer 


should be placed across the top under the 


cover to arrest all dirt which returns from 


the bearings along the return pipe 
Rop 


| . England Pump 


HAND-RAIL KNOBS 
stanchion, through jig bushing « This 
hole is generally cored in the knob and 


a jig it would not be practicable 
The lock-nuts / 
h from moving when 
Phe knobs 


without 


to do otherwise are 


sufhcient to prevent 
1 


drilling the knob at any angle 
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being cast and the walls of the 


being about % inch thick, they could not or with a shoulder at one end to act as a_ th 
be clamped without collapsing; but by stop. With such jigs time was wasted it rf 
chucking them in this way it not only getting the work out, owing to the burt W 
prevents them from be damaged, but arising from drilling ind ouble was 
also permits them to be drilled in one cal throug chips gat ng s 
quarter of the time formerly required and as work increased the jigs accumu 
ted to sucl rn be t re re 
. ° . ° SI box = 
Tapping a Hole in Line With a *@ ra 
finally decided to make t g 
Valve Seat. , 
age cover th entire range I p Ss 1 
Fig. 2 shows a tap which | done good 
: m F he b dy i wit i \ pia ed nt By 
service and will continue to do so for th : 
‘ : aad S dovetailed 4 ! \ 
particular use for which it was designe: 


In assembling an oil receptacle, Fig. 1 
of which 
plan—it was found that the top and bot 


tom could not be located near enougl 


screwed 
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knobs usually made the same length as the pin 


_ — 





—— 





Molding Special 
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yu rer | ) head whi tl 
il\ \ re ) v sed t 
a the p , 1] : 
| 
the tap the he \ p ( 
acts is 1 the Keeping t 
from ¢ Fk 4 
: a 
I 
Jig for Drilling Pins. 
he sketch shows a jig used tort v ‘ , ; , 
pins ( p nee ranging ?t } 7 if 
inch in diamete ind ne of whi drille lh f pit 
lade wit d without in? end pped 1 t ( | 1 
the ear ( r {th hop side fror ti slid er the ( ] cle ] 7 
main business, there were a couple of ma the pin held by screw Pins with head 
chines made with various sizes of pin ire stopped against the end of the jig, and 
and these were drilled in the conventional 8B is turned half around to bring the screw p 
g piece of square stock with a hole G so that it can hold the pin, which 1t f 
bored the size of the pin, the pin being could not do in the former position and — require 
eld by a thun screw, and the jig being still have the drill bushing located prop W1 


Weights 
Sand. 





in 


Open 








A Knife-Edge Straight-Edge. 
lethal 
straight edge 


tration shows, not a 


a knife-edge 


It was made by grinding and lapping an 


old Hat-ground English razor. The maker 
1 machinist in Brooklyn—says that it 
remat true longer than any bought 

















\ KNIFE-EDGE STRAIGHT-EDGE 


straight-edge he has ever used, and attrib 


utes this quality to the long years of sea 
soning it underwent while in use as a 
razor, previous to its regeneration as an 


instrument of precision 

The handle protects the edge very thor 
oughly. One of the washers has been left 
off the little pivot for the blade, so that 


the handle may be easily removed should 


it be necessary DIXIE 
A Grinding Fixture. 
igs. 1 and 2 show a grinding fixture 


used for holding the piece of work, Fig. 3, 
while the tapered face Al to B is being 
‘The piece is tool steel, milled to 
all 
milled taper from D to 
at F 


tempered 


ground. 


snap-gage measurements it 1s 
dove tailed 
E, and 
1 
' 


then 


over; 
at ¢ 
has a section punched out 


t is hardened, drawn or 
at 550 degrees Fahr., and then ground on 
hoth 

Now, in order to grind so wide a surface 
as that AB 
so delicate as the 


has to be 


sicle s 

indicated at on a piece of du 
plicate work one in ques 
made to 


the 


tion, careful provision 
when 
The fixture 1] 


could be 


Insure IfS non-springing cup 


gages it 


that 


emery wheel et 


lustrated proved all desired 


lone th line 


forming the base is 


late 


accuratelv surfaced on the bottom and at 


front. and has four holes for bolts 


which fasten it to the cross-slide of the 


grindet The locating and clamping por 


tions of the fixture are combined so as to 


The main part 


be movable upon the base 
I 





onto the dovetail piece 
N, after 
the working position shown 
screw 
screwed up, the feed thrown in, and 
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the (shown in detail in 


2) is a machine steel forging, with a 
G, 


of arrangement 


lig 


lug at into which a cap-screw enters 
[his screw passes through and fits a steel 
bushing //, which takes a bearing in boss 
/. A small headless screw holds the bush 
the work holder 


fixture is alined in position with 


ing in plac Thus 


when the 
the wheel—can be swung upward and out 


ward by merely loosening the fastening 


crew and pressing on handle J. 
For securing the work in position fot 


grinding, accurately ground and lapped 


a dovetailed clamp 
As 


a projecting end of holder G, which locates 


plates and are 


1 
steel 


depended upon will be seen, A is 


the swinging head in the correct position 


by resting on steel plate L, which is 
cured to the base by filister head-screws 
lf, N and O are hardened, ground and 
lapped steel plates, all of which = ar 
ecured in seats machined in forging G 
P the dovetail clamp, whose inclined 
irface engages the dovetail slot in Fig 
; The clamp has two studs with nurled 
nuts to tighten or release it 


| he 


cross slide 


fixture is clamped to the grinder 


in alinement with the 10-inch 


cup wheel. The nurled nuts on the clamp 


studs are loosened, and thumbscrew G 1s 
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work ground, a good flow of water run 
ning on it the while. 

With this fixture, work which did not 
vary .0005 inch from the required dimen 
sions was produced at an extremely low 
cost, by comparatively unskilled help 
working by the piece 

Wm. Doran 


Removing Dirt from the Hands. 
At page 734 appears an article in whic! 


the writer advises us greasy machinists 
to wash our hands before we get them 
dirty and to allow the soap to remain on 


the hands from early morn to dewy eve 
This may be all right if the fortunate ex 
perimenter has a cast-iron skin, but unfor 
tunately most of us have not, as the editor 


suggests in his note. However, as the ma 


jority of us are vitally interested in the 


subject of getting the dirt off and leaving 


the skin on, it may help some struggling 
brother mechanic to learn my way of doing 
H. & H 


cially for the cleaning of carpets, and a 
x 


it. Get a bar of soap, made espe 
tin 
box having a tight cover, large enough to 
hold the soap box 
that it 


deteriorates when exposed to the air. 


Keep the soap in the 
as it 
Also 


buy a small scrubbing brush, which may 


and see 1S tightly covered, 





























and against stop 
which the holder is dropped to 
The thumb 


t 


the nurled n 


the 


then tightened, S 


1S 
































unscrewed to release the holder G. The be had for 10 cents. Wet the brush and 
handle / is forced downward, swinging rub it over the soap and then rub the 
P oO it 
N 
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a: — 
a eed | | [ 
| ee : 
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iano si Fis ip [ 
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j FIG. 3 
f ) \ rhe Work | 
i : 4 ~ | | K 7 i 1 
“i W te | 
[ —— a — ow 
see os ad 4me \ A 
FIG, I 
\ GRINDING FI 21 
the holder up. Then the work is slipped hands well after first washing off the 


Warm 


treatement 


bet 


leaves the 


thickest of the dirt 
ter than cold 


water 1S 


hands smooth and clean and, in my case 
If the 


being 


at least, does not injure the skin 


hands have a tendency to chap after 


































treated in this way in cold 


use of a small amount of lard 


will assist in overcoming 


WILBERT S 


washing 


difficulty 


A Tool for Turning Small Cranks. 


In making a certain pneumatic drill we 
had a double-throw crankshaft to turn as 
at Fig. 1 lo turn the pins we used 

| 
ied 
FIG, J 
a, 
: 4 1, h 6 
AND rf ve) 
tool, lig. 2 | oes 1ts W K ch neate 
and does 1 tter on work as 
some tools do JOHN STANSFIELD 


Boring Tool. 


| iccomp ying sketch Ws 
just ible boring tool, designed by me l 
boring holes in jigs, ete It may be used 
in either a d ing machine or vertic 
miller, the latter of course being prefera 





having a suitable miller, I used 
a dt ng hine with accurate results 
using an ordinary lathe indicator for set 


ting up. A is the holder and taper shank 
the bar pivoted on pin ( 
the 


and adjusted by the 


combined and 
s| he 


cap-screw 


bar is clamped by washer and 


opposing 


screws. The tool is backed up by a head 
less screw and secured by a small set 
screw The pin C must be a good fit in 
the bar, and the pin collar, pin end and 


also must fit their re 


The 


only for finis 


clamping washer 


spective recesses tool shown 1S 


course intended hing; 








Tap and Die Holder. 
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AP AND 
lor instance, you can remove the holder one rey ( 
from the sleeve when necessary, the holde verse \s Ww ( itch p 
being held in place by a pin a, Fig. 1 eV | reveled on 
which will push down the em of the the p ‘ t pit 
holder when the latter is pulled through wn W p released 
the sleeve [he spring under the pin “ t hine nit torward 
strong enough t keep the holder fron Plate , " engag t fac, ' 
- i reve ‘ ‘ I the « r tap 
wav f t work Pin 
in p gh it ( vork la 
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giving [This ap 


numbers ending with 


form, 72.25 


fractional 
plies also to whole 
5625, the only difference being 


§, as 75 


that in annexing the 25 it must be con 
sidered as the last two tigures of a whole 
number instead of a fraction, as in the 
previous case. I hope this may be of use 
to some of the AMERICAN MACHINIS1 
family M. WHITNEY. 
Kealia, Kauai, Hawaiian Islands. 


A Small Bolt and a Home-Made Tap. 


Being in need of some small bolts re 


cently, T made them out of wire nails as 














\ SMALL BOLT AND A HOME-MADE TAP 
shown in the cut After threading the 
bolts, I found that I had no taps for the 
nuts, so I annealed a twist drill and thread 
ed it with the di \fter tempering the 





il - ft) ip 





A rican Muchint 
Fi SETTING WORK ON THE BORING MILI 
WITH THE BASE SURFACE GAGI 
tap was ready for use, and perfectly sati 
factory Fk. G. EMMELMANN 


Indianape | 


Another Use. for the V-Based Sur- 
face Gage—A Surface Gage 


Attachment. 
\t page 159 Roderick Dhu shows a 
urface gage with a V_ base In addit 


1 


© If 


| 


se on the marking-off table, one 


/ L ¢ 
SLRS SIE REET, 
| 
LJ 
Amer Mich ania 
FIG. 2. ATTACHNENT FOR THE SURFACE GAGI 
made like his is a very useful tool on the 


for setting work true with 
The base is held on the 


the 


boring machine 
the boring bar 


bar. as shown m [og 1 scriber 1s 
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set to the line on the work and tried all 
around. In this the work may be 
set true with the bar. 

Speaking about surface gages, reminds 
me of a useful kink shown at Fig. 2. It 
is for setting a piece of work on a planing 
two 


way 


or milling machine. It consists of 
hardened pins aa, made a nice snug fit in 
the base of the gage and projecting through 
about 5 inches. By these pins 


the true edge of the planer or 


setting 


against 
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Fastened to the platen and _ traveling 
with it in Fig. 1, is a rack A, which rack, 
as the platen moves past the stone, turns 
the gear C through the idler B. The gear 
C is fast on its shaft, which runs to the 
back of the cam D 
fastened on 2) 
E is the cam roller running on a stud in 
the which the This 
base is in two parts, the upper part being 
pivoted on the lower base of the grinder 


machine and has a 


its other end (see [ig. 


base carries stone. 






































FIG. I FRONT VIEW OF 


milling machine table a piece of work can 


be quickly brought parallel with that edge 
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Se Lesbiiecavm } 
nchinist 
CONVEX GRINDING MACHINI 
by means of the large bolt F. The back 


part of the stone base runs on two rollers 





























by trying the gage along, instead of hay GG. <A stone 4 inches wide was used, 
ing to move the table and set with a point and the operation was like this: When 
er in the tool box J. WHEELER a piece of work was put on the centers, 
England the grind starting at the tailstock, the 
eae: a left-hand edge of the stone (facing thé 
Grinding Convex Work. grinder) would be further away from the 
[ once saw an old grinder. built to grind) work than the right-hand _ side As the 
convex, which was quite an interesting work moved by the stone, the shaft re 
example of ye old-time mechanic’s work. volving in the direction indicated by the 
As near as I could find out, the grinder arrow would cause the left-hand side of 
was about fifty years old. The work which’ the stone to move closer to the work ow 
they ground—small mill spindles—was ing to the cam receding from the roller, 
about 16 inches long, tapering about 14 the weight /7 keeping the roller on the 
nch to the foot. Instead of a straight base against the cam, thus producing a 
surface, they wanted to produce a convex gradual round on the work. As the work 
| 
| 
tf) 
a =a 
M st 
FIG. 2. BACK VIEW OF CONVEX GRINDING MACHINE 
one The convexity is about 1-32 inch at’ travels back across the stone, the opera 
its highest point Two views of the’ tion is repeated by the cam swinging the 
grinder are shown—-Fig. 1, front, and Fig. stone base in the opposite direction. The 
2. back stone is driven from below, the tension 
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on the belt together with the pivot bolt 
the lifting 


WESLEY 


base 


PAUI 


preventing stone 


Reamers for Pipe Taps. 


When laying out tools for turret lathes 


or other machines that call tor reamers 
for pipe taps, it is a rather tedious and 
sometimes, if the intormation 1s_ not 
handy, a tiresome performance to get at 
the correct dimensions For this reason 
[ have made a table of dimensions of 
pipe reamers from '4 inch to 12 inches, 
inclusive, in which the dimension #4 1s 


taken 1-16 inch past where the last thread 


would be in tapping, so in grinding, 








as the diameter decreases, this will go 
< Cc > 
A 
j A 
Tapes 
) B ¥ in. per ft. A 
4 —~ Y 
Y 
Nom. Pipe Size A B Cc 
4 oH) S53 l 
4 AY 192 | 
% Wis £26 I 
Y. 698 “6 
34 05 70 1 
l 1.140 1,226 134 
114 1.484 L570 Li¢ 
1% L723 LSov 13¢ 
4 2. LMS 2.282 134 
216 2.614 aes 4 
5 5250 s80 14 
3% 3.734 BATS 2 
{ 12) 1,370 M4 
ig 1720 1870 4 
5,283 5.426 214 
6 6.343 6,499 1G 
i 7.336 7.492 ” 
s S328 8.484 LG 
9 9,320 9496 LG 
WW 10,441 10.620 3 
ll 11.600 LL.878 
12 12.651 12.869 3 
1 um Ma 
PIPE REAMER DIMENSIONS 
through a little farther The dimension 


C is approximately inch greater than 


the total length of thread for largest size 


used on; B is diameter to correspond to 


distance C, with taper of inch per foot 


rding to Briggs 


[The dimensions are ace 
formula. I have not tried to show any 
construction of reamer but the bare out 


line of reaming portion; each designer 
will make reamers to suit the machine, 
shanks, etc., but it seems to be the gen 


eral practice to make from 2'™% inches up, 


with inserted blades Should a greater 
length for C be desired, it is only neces 
sary to add 1-16 inch in diameter for 
every inch in length added 


ErNeEstT J. LEES 
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End Adjustment for Lengthening or 
Shortening Rods. 
and effective 


id 


to make 


\n easy way 
justment possible for pressure on ends 
of levers is shown in Fig. 2, and consist 
of tapping the end of rod to let in a fine 
— 
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FIG. I 


HOW THE END OF THE ROD Is: MADI 


pitch screw; the fact that taps are genet 


ally made for easy fits makes it necessary 
to slot the upper end of the rod to allow 
it to be slightly pinched in the vise, which 
causes enough pressure on the screw t 
prevent it turning and thereby spoiling 
the adjustment lhe pin holes in_ th 


head make an easy means for turning the 


screw in or out as desired. It will readily 


be seen that no lock nut is required when 


using this method, which not ‘only easy 


effective, 


to manipulate but is also very 
two essential features. Fig. 1 shows up 
per part after pinching 

Ropr. A. LACHMANN 


A Drilling Rig. 




















lig. 1 shows a drilling rig that 1s used 
to drill and tap holes in castings that ars 
FIG. 1 
FLG, 2 
American Machin 
\ DRILLING RIG 


of such a shape th 


it they cannot be drilled 
Lhe block | 1S 
to the sleeve of the spindle B of the drill 


is keyed to gear dD, which 


in the usual way keyed 


press; the rod C 


rives throug ite nning 
sears ma st gea wl yed 
» the dri socket 

Pig witl 
e rig, WI NV ery : 
ctorily ne wy Ame 

The Shape of Lathe Tools. 

[he letter it James B t page 
55 interest \ wl | 
Rice W | t 
preading t ». I think 
e | K ) nl 
t he ba 1 and ¢ 
with are repre Mr. B rt 

Hi t ‘ , : 
t the pe t 1 | { 
but it look ) while 

e to hown in | 6. whi e save 

es 2 " F it 
ing po ' t 9 deore 
Lhe Ol tus tting p oh 
greatel t! pp \ th heat 
generated to be « lucted away bv _ the 
metal im the | ve ittempted to 
show th ¢ by t lotted 
nes radiating ft tl t of the t 

» ° 
| 
,) 
———_— J — 
t 5 
/) 
/ 
/ Y 
yok bas 
— V/ 
Ame 4 Ma 
THE SHAP! Ht Ol 
| hese 
terent pati ' th | tra n 
cher being I | n lig 
3 than in | r Of it 

ne ul | tl ) f 0 
les thar I d 1 ‘ ; 
0 degree oh | B WW ' 
er) \ I n why Fig 

h tl { ‘ ith 
the m teed d ep ! tl hip 
would be thu I iow 
quently ( t t d it Pe 
sides this, the chip vider, the | 

generate t c f noth of cut 
ting edg nd theref ‘t so inten 

t any one point. Mr. Be correct 
regard to st1 de n cutting too 
being best, b vhet Oks verticalls 
downward at t tool the angle at the 
point wants t he it a ircum 
stance: \ permit Th rht roundin; 
of the point simply an approach tow rd 








bluntness, where the character of the work 
will not permit a blunt angle in the true 
of the word. WALTER GRIBBEN. 
Handling Greasy Jobs. 


\t page 734, Mr. Armstrong advocates 


ense 





veneering the hands with soap to protect 
dirt. This 
of the cases where the disease is prefer- 


them from seems to be one 


able to the remedy However, an occa- 


sional greasy job will come along, and 
the best 


ing to those having the work to do, and 


way to handle it will be interest- 


probably to others. I hazard my way 
When a machine breaks down that gets 
lots of oil when running, but no cleaning, 
I send with a machinist a laborer with a 
wheelbarrow of dry pine sawdust and a 
shovel. The machine is first rough-cleaned 
with the shovel, then the sawdust is boun- 
tifully sprinkled onthe parts to be worked 
on, then the dust and oil swept off with 
now begins in the 


a broom. Business 


regular way; no wrenches slip, nor is 
anyone crippled through the use of sledges 
with greasy faces or handles. The little 
time required to clean the job is more 
than made up by having the job in shape 
believe 


that sawdust from a pattern shop will be 


to be intelligently worked at. I 


found to be preferable to waste for many 
purposes in machine shops where an ab- 
An apprentice 
can take a dry 


sorbent for oils is needed. 
that he 


washup in clean dust, and doesn’t have to 


has. discovered 


a towel when he gets through. 
Amos PRICE. 


he rrow 





\ very useful little accessory for pat 
ternmakers’ use, known perhaps to some 
but not to all, is a set of metal disks for 


bosses of levers, circular 


working up 


facings, etc., which are inconvenient to 


turn ina lathe. These disks can be made 
of any suitable size to suit the require 
ments of the shop, the set I have in mind 
being a double one, ranging from 3% inch 
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HOLDER FOR CORE-BOX WORK 


DISK 


to 2 inches by sixteenths. They are about 
1-16 inch thick, with a hole 1% inch in the 
center of each 

In use the center lines of, say, a facing 


on the side of a lever, are laid off in the 


usual way and a hole 1s drilled with an 
ordinary '-inch twist drill with a point 
like a thick needle ground for about % 


inch from the end. This point centers the 
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drill accurately at the intersection of the 
lines and prevents the drill from wander 
ing. A straight wire % inch diameter is 
then pushed into the hole and the requisite 
disk is slipped over this, being held in 
position by the thumb and finger of one 
hand while a paring knife is used for 
trimming away the facing right up to the 
edge of the disk. The work produced by 
this means is much better, both as regards 
quantity and quality, than by the old 
method 

As core-box templets for circular cores 
these disks are very useful, all that is re 
quired being a plate of suitable size to 
the disks to, 


edge in line with the center of the disk 


secure with one. straight- 
A small casting was made like the sketch, 
and with a bolt and nut any disk can be 
affixed. This better result than 
the triangle method of testing, which de- 
pends entirely on the width across and the 
the corners of the box at 


H. A. DupDGEON 


gives a 


condition of 
the parting. 
Leicester, Eng 





A Cheap Surface Gage. 
On the first day I went to work at the 


neces 


new shop I was given a job which 











American Machinist 


\ CHEAP SURFACE GAGE 

sitated the use of a surface gage. Having 
left mine at home through lack of space in 
my bag, I applied to the foreman for the 
loan of one. He handed me his own, and 
its design impressed me as being so novel 
that | 
So dur- 


in comparison with the usual 
thought I would make note of it. 
ing noon hour, with his permission, I made 
a sketch of it, which is reproduced here 
The principal part of the gage is made 
A is a small 


gage 


from an old pair of calipers. 
base, with a slot milled down the center 
for one leg of the caliper, which is then 
held in by pins. B is a reinforcement on 


the other leg, so as to make it 


strong 
enough to hold the scriber C. The base 
is cut away at D to admit the stud on the 
With the split nut 


is obtained, as well as 


caliper a fine adjust 


ment a quick one 


PEDRO 


Turning Armature Shafts in the 
Turret Lathe. 

sketches armature shaft 

for a I 


show an 


7 he 


(before and after completion) 
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horse-power single-phase motor. The 
work is done in a Jones & Lamson flat 
turret lathe, and the first operation con- 
the stock off 1-16 inch 
longer than the finished shaft to allow 


sists of cutting 
for rounding and finishing the ends, and 
the ends are cut down as in Fig. 1. For 
the next operation, turning down the shaft 
Fig. 2, the 


is gripped at 4, 
being set so that 


as in stock 
the 


gripped in the same place, and the first 


each one 1s 


stop 
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ARMATURE SHAFI 

turning tool is adjusted to cut stock to 
the required size at B. This turner starts 
on the end that was cut down in the first 
operation to within 1-32 inch of finishéd 
size, to give the turner an easy start, and 
1-32 the end 
round and true and long enough to entet 
the back-rest of the turner before the tool 
starts in the heavy-cut at the shoulder 
The now in and the end 
B turned 2 11-16 inches long. The auto- 
matic stop for this turner is then set and 
the turret revolved to bring another turn 
Before start- 


removes this inch, leaving 


feed is thrown 


er in position for the part C. 
ing this cut, I slip a collar over B, the out 
side diameter of this collar being the same 
size as part C be after it has been 
The collar is 34 inch long and 


will 
turned. 
gets a bearing in the back-rest before the 
tool starts to cut, therefore | the 
stock well supported for this cut and now 
throw in the feed that turns C to a length 
of 334 inches. The turret then brings into 
position the cross-slide, which contains a 
for the shoulder 


oil-groove shown in D, a 


have 


formed cutter turning 


and bushing 
that is bored to fit C and inserted in a hole 
in the cross-slide supporting the work while 
the shoulder is accurately The 
next part turned is at F, the stock being 
supported by a collar as described in the 
turning of C. the finished 
and centered with a combination drill and 


formed 


Then end is 
countersink in the centering head, and the 
thread on this end of the shaft is cut with 
an automatic die, held in the arm of the 
sliding bar at the back side of the turret 
lathe. After the entire lot have been fin 
ished to the point Fig. 2, the 
work is gripped on the turned part C, with 


shown in 


the shoulder D against the chuck-jaws, as 
length of the 

shoulders D 
this determining the amount 
the The 


determine the 


a gage to 


finished shaft between the 


and G, Fig. 3, 
finished motor 


the 


of end-play in 


end H is now turned in same wav as 
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end B, shoulder / and part J are ma- 
chined, and the end is rounded and cen 
tered. The die holder for cutting the thread 
is held in one of the tool-holders, instead 
of in the arm at the rear; otherwise the 
operations are the same as on the other 
end of the shaft. It will be noticed that 
in every operation in the turning of this 
shaft the stock is well supported. This, of 
course, means that good time can be mad 
and good work produced. Hard crucibl 
machine steel is used and the time re 


quired to finish the shaft will average 


trom 37 to 40 minutes. This allows for 
setting and adjusting the tools, etc. The 
limit in size is .005 inch to allow for 


grinding. Jos. H. Brarr. 


Gage for Testing Clearance on Cutter 
Teeth. 


We have boys grinding or sharpening 
milling cutters, and as there is no means 
of determining the clearance, some would 
have too much while others wouldn't have 
enough, and in order to get uniform angle 
of clearance upon the teeth, we made this 
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CUTTER GAGI 


gage and have found it to be very useful 

Sharpen the cutters in the usual way; 
when one tooth is sharpened try it on the 
gage, and if the clearance is too much ad 
just the finger on the grinder rest until 
the proper angle is secured 

\ number of plugs A are required for 
the different size holes in the cutters, and 
these are readily changed. The slide B, 
carrying the gage proper is a nice slid- 
ing fit on the base strip, and the face of 
the stud attached to this slide is graduated 
to facilitate the setting of the gage 

S. B. WHISTLER 
Shaper Tool-Posts. 

One of the latest additions to the shop 
is a fine-looking 24-inch shaper. “All 
modern improvements,’ one would say 


at a passing glance; but there is one thing 
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about this shaper that is not at all modern 
and that is the tool-post. On this 24-inch 
modern shaper so very solidly built, with 
large belt surfaces, strong gears, generous 
| 
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SHAPER TOOL-POST 


bearings and heavy ram, one insignificant 
looking 4 V-thread screw is employed 
for clamping the tool The shaper can 
never give a maximum output computed 
on its supposed capacity 

A tool block very much superior is one 
having a heavy strap across the tool tight 
ened with a bolt at each end. The proper 
one, however, for these large shapers is 
one with two such straps for the tool. It 
takes a longer time to clamp the tool in 
this block, but the time lost is more than 
made up by the extra pushing that the 
tool will stand. 

If the tool-post with single clamp screw 
is specified for the heavy shaper, it should 
have a generous screw—at least I inch, 10 
thread 

The sketch shows a design of tool-post 
that I believe would hold a tool very 
firmly. F. RATTEK 


Drawing the Isometric Circle. 
The drawing shows, I believe, a better 


method of drawing the isometric circle 


B 
E 
D 
D 
i Machinist 
| 
DRAWING THE ISOMETRIC CIRCLI 


han that generally employed. Its advan 


ages are that the circle may be drawn to 


nv given major diameter without tria 


with very few « struction line 
mpared with the r met f 
drawing the isomett 1are, and ther 
rawing the circle t] 
d t lrawing d 
cl room 1 
that the ead 
1 T | 
e oT 1S ett 
neariy pe tect 
ired in ordinary pp 
structio is follow WW 
equal t ne-f h of t . f 
the desired isometric « w two ta 
vent ¢ rcles f lL) iW ( 
to both circles \ 0 re¢ ) 
tangent raw tang me ¢ < 
| is at D tting tang { at p 
With points / as centers and with radius 
ED draw ar¢ completing the required 
ellipse \. Epwarp Ruopt 


Wilmington, Del 


A Nurling Tool for the Turret 
Lathe. 
While serving my time m the machine 


shop, I was given a job to do on the 
turret lathe which called for a_ binder 
screw with a nurled head \fter setting 
up the machine, and just as things were 


coming nicely, the nurled tool broke. | 
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DETAII OF NURI Ol 
reported it to my foreman and he decid 
to make a new tool, so we got our heads 
together with the result shown 1n_ the 
sketch Thi tool 11) good condition 


to day, despite the fact that t has seen 
some very rough service, and satista 
tory in every respect 


The body is a steei forging with a stem 


turned to fit the turret hole; and a hole 
is drilled in the stem to clear the work 
[The grooves A are for clearance tor the 
nuts which hold two stud to the head 
The studs are bored out and tapped at 
the front to carry screws C on which the 
nurls run, and each stud has a square 
shank which fits in a gr e D in the 
head lo prevent the two nurls from 
lipping back when working, there 
headless screw behind « tud, locked 
by anothe he 1, : } 
screw ( 

dle \ 1 
nough té vy tl fy 
y. TI ( lt ffer 

vork 
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Air Brake on a Lathe. 


One day, as | was looking around in a 


hop in the Northwest, my attention was 


attracted to a lox lathe 


that was running 
at high speed and yet, as the operator 
threw the shifter off, it seemed to stop 
very suddenly and, at the same time, there 


was the sound of escaping air 


My curiosity was aroused at once, for 


something out of the ordinary 


So | stopped beside the machine and 
watched the operator \s he was run 
ming on small work, I did not have long 


to wait before he stopped the lathe again. 


had 


machine was equipped with 


| could now see what aroused my 
iriosity: the 
in air-brake device 


he shop was equipped with compressed 


air and one of the feed pipes ran near 
this lathe. The operator had tapped into 
the feed line, connected a ! | inch pipe, 


ind brought it to the machine 

Ife made a small air-brake cylinder, of 
about 1'%x2-inch bore, fitted with a piston 
and rod; placed it on the lathe bed near 
the back end of the headstock in line with 
that 
located just back of the cone pulley 


a smooth collar was about 34 Inch 


wide, 


on the spindle 


from the front of the casting, in line 
with the collar, he had fastened a piece 
of thin band iron lined with leather. This 


strap was brought under the spindle and 


over it, so it would come in contact with 


the collar on the spindle. The other end 


fastened to the rod of the 


was piston 

air brake He had a common. straight 
way valve in the air line, with a lever in 
easy reach of his hand as he threw the 


shifter over 
It was a good hand brake, and worked 
to perfection, being very quick and much 


easier than the usual way of putting the 


hand on the cone pulley, while there w: 
no danger of getting one’s hand caught 
R. W. Goprrey 


‘**Doing Worthless Work to Order. ”’ 
Phe remarks of Mr 


Alton, at page 592, 


ind the article by Howard N. Lyon, at 
page 743, lead me to give some of my 
experiences—which would come under the 
ahove heading—with the idea that they 


may benefit some of the boys who run up 


No. I 1s 


and 


such 
the 


against jobs Experience 


more for benefit of 


and the 


Inventors 


would-b moral is that when 
the inventor is not a practical mechanic 
he should take the 


chinist o1 


not hesitate to ma- 


model maker into his confi 


dence, thereby saving himself many dis- 
appointments and much coin 

\ year ago a young fellow, employed 
ina neighboring factory, invented some- 
thought he had 
official of the 


he worked, making some rough sketches, 


thing—or He explained 


his idea to an mill where 


and got him so interested that he agreed 


to stand the expense of a model, and 


patent in case the working model was 


with the understanding that 


satisfactory. 
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it must be arranged so that no one would 


know what 1t was—not even the man who 


made it—until it was protected by patents 


The young fellow and his backer came 
in one day with a piece of material and a 
rough sketch. They insisted that th 
foreman himself should do. the job, and 
his instructions were, “Work to the 
sketches and ask no questions.” 

[here was nothing said about price, 
except as to the rate per hour 


[he first sketch showed a hollow sphere, 


t 13-16 inches outside diameter, and 1 7-16 


i ches inside chamete .. with i boss or pad 


on one side to receive a stem 1'%@ inches 


diameter, to be serewed into. it The 


sphere was to be made in halves an: 


screwed together, so as to make a ni 
outer surface 


Now, 


sphere should be 


the sketch didn't say that th 
perfectly round, eithe1 
the had been 


that 


inside or outside but boss 


and could only conclude 


round 
and 


instructed, 
round meant Being an exception 
ally careful 

1 


pre ceeded 


accurate workman, he 


to make them as near round as 


\ny 
the difficulty of doing 


mecharic will 
that 
lathe without spe 
When we 


(for we 


possible. appreciate 
kind of a job 
on an ordinary engine 
cial tools and = appliances 
the device was for 


had 


for taking so much 


learned what 
did find it 
the boss 


out) we a little laugh on 


pails to get 
the inside and outside of that sphere per 
came on 


fectly concentric; hut the “drag” 
‘| 


the young fellow’s backet he hollow 


sphere was to contain, when not in use, 
1 piece of about 8 
Had the inventor explained this, 


chain netting, inches 


quare 
much time could have been saved on the 


job; the outside, also, might just as well 


have heen any shape approximating 
round 

Another part of this contraption con 
sisted of three pieces of machine. steel, 
each about If inches long, screwed to 
gether so as to make one piece, with a 
uniform taper from the large ent, 1' 
inches diameter to inch chameter at the 
small end These pieces were brought 
in one at a time, with the sketch, and 
each piece, with its sketch, taken away as 
soon as finished Phat was another job 
requiring pretty careful work Finally, 
after all the parts were finished, the young 
fellow and his backer came in with signs 


of trouble on their faces The thing 


wouldn't go together. The boss told them 


to bring the sketches all to the shop and 
let him look them over They did not 
like to do this, as it would “give th 
whole thing away.” “Well,” said Scotty 
“T have been very careful to work ex 
actly to your sketches, and unless you 
bring me either all of the sketches ot 


all parts of the machine [ can do nothing 


vour bill is in the office.” 


more for you; 

Seeing no other way, they brought 
1 the sketches The young fellow 
knew nothing of drafting, and = was 
not accustomed to making — sketches, 
so it was only natural that he should 
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make a mess of it One piece had 
a hole 5% inch in diameter. Another was 
a plunger to work in that hol each 


was shown on separate sheets of paper, 


and each was made and taken away sepa 


rately The diameters for both hole and 
plunger were given 5¢ inch, with nothing 
to indicate that the two pieces went to 


gether. Of course th wouldn't 


Many 


errors were found in the 


plunger 


plunge similar and more serious 


sketches, and the . 


finally decided to bring the whole business 


1 


assembled at the 
that ful 


down and have it 
Lhen it 


tim 


shop 
half the 


was seen ly one 


on the job could have been saved if 
had their 
explained the device to Scotty before start 
him on the work If these 
stuff as M1 


they brought all sketches and 


had been of the 


parties 


sam Lyon's 


“horseman” and had been willing to stand 


for their own errors, this story would not 


need to have been written, for they would 


only be like thousands of others who 
would not believe they were wrong till 
they had paid out their good money to 


But when 


the bill was rendered to the young fellow 


someone for convincing them 


and his backer you might have heard the 


“roar” across the county. I heard it my 


town time 
Che bill was paid, but T don’t think 


they would recommend our shop to any 


self in a neighboring some 


after 


one 

I here is also a moral in this for ex 
perimental workers and model makers 
Never accept a job from a rovice, to be 


done in the ahove manner, without a con- 
tract similar to that specified by Mr. Lyon 
for the case of the “positive individual,” 
and make it as ironclad as possible 

Case No. 2 An 


norant of practical mechanics 
but made of entirely different stuff. He 


inventor, just as 1g 


as the first, 


recognized his shortcomings in that re 


spect, and was willing to stand for his 


own mustakes. Last winter he brought in 


a handsome set of drawings of a device 


he had 


model 


invented, and wanted a working 
The rob 

The device was intended to b ised on an 

that 


States in 


made Was given to me 


a 
used a 


is made and 


standard Sizes He m 


article over the 


Uy ited 


ploved a young architect to make his 


drawings, and being wholly ignorant of 


the standard sizes of the article, he made 


the article to fit the device instead of 


making the device to fit a standard sized 


irticle. The inventor first secured a patent 


on his device before having a model made 


This, 
himself 


he explained to me, was to protect 


before submitting it to strangers 


I explained to him about the standard 


sizes of the articles, showing tables, etc., 
convincing him that manufacturers would 
not accept his device as a gift if they had 
to alter the 
possibly in all civilized countries He 


to make it 


standards as they now are 


readily saw this, and told me 


sticking as close 


standard s1 ee. 
to the 


as possible 


original idea, and use my own 


different 
the size. and 


judgmert It required quite a 


construction to alter when 
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leted showed two serious objections. Charles H. Wellman — Thomas R. 
Morgan. nag w mn | Mi 





e came to me and asked I knew any | . Clacton BH Well ol R I ‘ 
ins 4 overcome those two eens m, Morgan. of Cleveland, O1 in the wre e . 7 A . 
repued that | was corte I could He of the fast train which took plac ‘ e ¢ ‘ piles 7 Fe , ~ 
said: “If you do, and I make a success of Mentor, Ohio, June a1. 1 misled de ae g itende \\ 

is, I'll give you $ , naming a sum jy. op, scan teat vee of fe ; ge of sixteer vent 
that fairly took my breath, for he is a valence sinh difcient ciinens enh Ge a t twe ae 
solid business man and has a number of wiscesinn @astd tee of tes Widest. chiles sos taag - red Aaeege | “i 
patents on his own inventions that are and most esteemed members : the death of . posed of 
making him money Charles H. Wellman was born June 12 erest nd sever nnectic 

[ made a model, sticking to his original 1865. at Nashua. N. H.. his father being Wt" the company with 
principal idea, but so different in con supe iis sla ail Mian, Mian Maia i W ellman-S« ( 
struction that it required another patent pany In October of 1881 he secured qa Pany. In 1902 
to cover it I learned only to day that posit am at the easke of he Moreen Bi vice and ability. t name 


s eee ile Saat daw nk : +] 1] 
his patent has been allowed, and he ha gineering Company, at Alliance, Ohio, Pany wa changed t e Wellman-Seaver 
the assurance of one of the largest manu 
facturers in the West that his device is 


the best and most practical of the kind 
} . ] 


that has ever been submitted to , an 
that its adoption is only a question of 
cost, which in this case can be determined 
only by experiments. I haven't spent any 
of that money vet, but it is encouraging 


to know that one’s work is appreciated 


Bids for Small-Arms Ammunition. 

Those who occasionally indulge in sports 
with the gun are familiar with the fact 
that buyers of fixed ammunition are a 


the mercy of a trust or agreement be 


a 
/ 
s 
f 


tween th 
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A Case of Customs Law Foolishness. 
Hans Renold, of Manchester, 


well known to readers of the 


England, 
\ MERICAN 


MACHINIST, 1S again. visiting America, 


and gives the following interesting ac- 
count of his experiences with the Amer 
ican customs law The latest on to 
is equipment of American-built: machine 
tools 1s a horizontal boring machine of 
the Bement type, made by tl Newark 


Machine 
that he 


Fool Works. Mr. Renold 


preferred to 


States 


have on the spindle 


of this machine one of the Muir sockets 


place of the ordinary taper hole and slot, 


such as are commor!y used hers i pref 


erence which, by the way, we think is 


and Mr. Renold’s 
thes 


justified, establishment 


is fitted throughout 


fitted on 


with sockets 


In order to have the socket the 
spindle of the machine in question, he 
ent over here a set of gages to which it 
fitted, 
and other tools which he already has in 
this 
Much to his disgust, and also, 
the the 
builder of the tool, these gages were held 
up in the New York Custom House, and 


a considerabe 


was to be so that the boring-bars 


his establishment could be used in 


new tool 


we may imagine, to disgust of 


sum of money demanded 


upon them as duty. In vain it was pro 


gages to be 


tested that they were simply 
worked to, 


of the 


necessary to the completion 


machine—gages impossible to be 
produced here, and that as the 


soon as 


machine under construction was finished 
they would be returned to England with 
the machine The customs officers were 
entirely too smart to be fooled by any 


» 
such statement as that, and the result, Mr 


Renold says, was that finally, after the 
foundation had been put in and all prepa- 
rations made for the machine, there was 


a delay for four weeks in receiving it, due 


to this senseless procedure. Presumably 


the customs officials were in this matter 


icting in accordance with the letter of the 


law, but it does seem as though there 
night he someone connected witl 


such as this, vested 


power of discretion, ard with 


portant custom port, 


some 


with 
ability. to distinguish betwee l 


tatement inherently reasonable and true 


and one which ts likely to be made for th 


purpose of defrauding the revenues In 


this case anyone at all familiar with thi 


art of machine would have 


construction 


as soon as he looked at the gag 


known 


that the statement made with regard to 


them was true, and that in all human 


probability they would go hack with the 


stated to be the inten 


tion that they Small wonder that 


Ny Rerold charact Tl ed this action as 


machine, as it was 


should 


stupid, and said that Ameriean§ citizens 
ought to ] shamed of such proceedings 


We entirely agree with him, and certain 
much to in 
\merican 
We have noted cases 


with 


such foolishness does very 


terfere with the trade of 


export 
machinery huilders 


of similar difficulty samples sent 


ove! to have mach res | uit to produce 


them 


work like 


The 16-Inch Gun Reported Useless. 


It is now reported that the great 16-inch 


breech loading coast-defense rifle about 
which we have heard so much, and re 
garding which we have ourselves pub 


lished so 
ter, including 
that 
the 
loaded ind 


other 1 


interesting chara 


the 


much of an 


machine tools 


some of 


were designed and built for making 
never be 


\m ne 


this which 


discarded and may 


Pun, S 


discharge d again 


isons given for seem 


curious, 1s the alleged fact that it 


cult, 1f not impossible, to make a carriage 


which will handle the and 


gun support it 


properly; that the cost of discharging it 
Is excessive, and that too many men at 
required to handle it in proportion to its 


efficiency as a weapon 
As to the production of a carriage which 

can properly support and handle the gun, 

that seems easily possible, and we believe 


And 


as the cost of working the gun and 


it presents no unsolvable problem 
so far 
number of men required to handle it are 
concerned, it would seem as though these 


things could have been as well known be 


fore the gun was designed as afterward 


In the meantime, a tremendous expense 
has been incurred by the Government, and 
apparently to no purpose. Our issue of 
\pril 9, 1896, was taken up with a de 
[ lathe built for 


gun 1 


scription ot a monster 


boring and this and a de 


turning 


methods gener 


scription of gun-making 


ally 


Commerce Commission’s 
Report. 


Che eighteenth annual report of the In 


Interstate 


terstate Commerce Commission for the 


vear 1904 is before us, and contains a great 


deal of very interesting information for 


citizens generally and for manufacturers 


especially In this volume will he found 
the official record of the tmiquities con 
nected with the private-car lines, with re 
frigerator-car lines, the charges for ie 
uch cars, ete.. and also the record of 
what 1s done by, for instance, the Inter 
national Harvester Company, which 
Chicago owns a line of railroad ager 
gating about seven miles, and called tl 
IHlinois Northern Railroad, which 1s really 


series Tt re tract 


than a 
the 


nothing more 


eading into works of the 


named. It was found, however, 


roads carrving freight for this 


to points on the Missouri river were pay 
to the Illinois Northern Railroad 20 per 


cent. of the freight rate, o1 out $12 per 


car for switching over this Illinois North 
ern Railroad. Inasmuch as this road 1 

longs to the International Harvester Com 
pany, and a payment made to it for 
hauling a car over the road 1s really i 


pavinent to th 


Company, it follows that the freight rat 


on International Harvester Compa 

products from Chi go to points on. the 
\issourt rivet ire reduced — by that 
mount ind 1 }yy t] t moiunt wet 














he S simi rrange Something 
of the same plan is followed by the United 
States Steel Corp t nectio1 
with a simil d know1 e Chicago 
ik Shore & | ern Ra \ he 
count of how no vy mean 
of these ro es might ! esting 
reading t gl ir 
1 \ < \ hos mat t ers who 
re 1 1 » tak ntage ot 
ng lw v i y imagin 
that they pportu ething 


lil 


fair ce 


n thinos of tft] ort r< re. rled 


W he 


Americans who are not, or who may im 
igin they ire not lirectly iT cted by 
them, are too prone to excuse them and 
to say, “Well, wouldn’t you do the same 
thing if you had a chanes It is true 


enough that many men who do not do 
such things fail to do them only because 
they lack the opportunity, but that does 
not lessen—in fact, 1t increases—the obli 
gation of the people acting collectively to 
so tix things that no one can have such 
opportunities—so that all will have : 
fair deal.” Probably most of the very 


things would not 
he 


that 


are doing these 


of t 


men who 


much regret the loss chance to do 


if they could be sure their com 


them 


petitors were so effectually barred from 
doing them 


Japanese War-Time Engineering. 


Engineering, of London, publishes a 
ia 


repairs 


ot 
ot 
torpedo-boat 
built at Yokosuka 


series 1iotographs showing the prog 
Japane se 


had 


after the model of 


ress ‘made upon a 


destroyer which been 


the Thames the eng 


Port Arthur this vessel was 


damaged, so had to be 
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Worcester. 
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Consolidation 


in 


Whit ib ( 

\ W hit » | ( ) 

l ‘ mot P. b Xx ¢ 
Worcestet \I \ 

idet tiie LIN I W hit 

Blaisde Machine | ( pany wit 
capital stock of $200,000 Phi omeia 
ire President, Alonzo W Whitcomb 
formerly treasurer of two Whit ib 
companies; treasurer, Charles E. Hildret 
of P. Blaisdell & ( clerk, Sam H 
Clany, of the Worcester Trust ( Ip 
ind also of the White ymb « Mmpanies Vhe 
directors include, beside the above, W. A 
Blaisdell and C. G. Whitcom lhe new 
corporation will continue business for thi 
present at least the mM shops | 
has consolidated the offices at 134 Go 
street The tl plants are at present 
running about 325 men, 100 being in the 
foundry As the foundry will mak« ist 
ings for both the other shops, th itter 
force will prob bly have to be enlarged 
\mple room is, however, provided for tl 
n the new p if the foundry, whi 
has been recent nuit 1 the site of t 
ld buildings. While there is no immed 
ite prospect tl shops will Vv 
the new comp , — ‘ 


I 30,000 


djoin 


feet of lat 


ing the 


d i 1900 the 


ont f ri : n Wo ' ' 
entit nder 1 ‘ 1 nen 
wl p f f d ppeat 
to | \ ) ’ ‘ +} 
1 which 
t , 


A Textile School in Fall River. 
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New Tools and Machine Shop Appliances. 


THRUST-BEARING AND PIN-DRIVE 


le accompanying illustrations show 


ol 


a 
added 
made by the 
es Pulley Company, Columbus, Ind 


Ie new features recently 


ie variable speed drive 


lhe first of these is a thrust-bearing the 
construction of which will be seeh in 
Figs. 1 and 2 \s shown in the latter 
engraving, one of these bearings is placed 


each end con 


pocket has a spherical outer 


forming to the interior wall of the yoke, 


Gistance 


Snhaits or 


collar rigidly 


ter ft 
r 


from 


pins being mounted in a hez 


the 


K¢ 


e disks 


main 


July 6, 1905 
at a considerabl: 


shaft, thes« 


thus 


roilers 


maintaining the 


regardless of we 


fact that the cage is in 
removed or a roller 
disturbing other parts 
made in sizes ranging 
15-160 inches 


ar 


the 
the 
be 


without 


alinement of 


Owing t 


halves, it may 
replaced 


I he 


from I 


bearing is 


16 to 6 


4 








FIG. I THRUST-BEARING PARTS. 
outside of each disk and consists of a split he pin-drive noted above is used only 
bri cage with a number of radial pock- on the larger size transmissions, such 
ets in which narrow-face, hardened-steel construction being unnecessary in_ the 
rollers are placed, these rollers being ar- lighter sizes. It 1s arranged, as illustrated 
ranged in alternate groups of two and in Figs. 2 and 3, so that the disks in 
three so that the wear may be evenly stead of being driven as formerly by a 
distributed on the face of the colla key in the shaft along which they slide, 
It will be noted that the outer roller in’ are actuated by three ground steel shafts 
_ : 
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By this 


IS gre 


‘atly incre: 


yed midway between the 
means the bearing surface 
ised The beat ngs which 


the 


pins enter in the disks consist of 
brass-lined, gray-iron bushings held in 
babbitted seats, as shown in the line 


engraving 


HORIZONTAL DRILLING, BORING AND TAPPING 
MACHINE 

[his machine consists of a large box 

column on which a head carrying the 

















FIG. 3. PIN-DRIVI 
dri spindle slides vertically I a ] 
spindle is of high carbon steel accurately 
ground to size and_ carried 1 a long 
leeve, which is journalled bronze 
ned bearings in the head, and relieves 
the drill spindle of strain due to belt pull 


The feed is obtained by draw key and 


slip gears and a rack behind th spindle 
1 wl eshes a spur pinion. Vertical 
€1 of the head on the c n 1s 
Stato 1 SCTCW d rot ° nut, 
which be operated either | nd 
power I PIVINE il t ent 
( W rs Phe chang from 
while th: g ead 
{ 
nC) ge 
| 
—4 17 ¥ Y 
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been adopted at a period when the term 


“foreigner” all but synonymous with 


“enemy, and with respect to most of the 


Was 


nations of Europe, this has been remedied 
tre ratified at The No- 
vember 14, 1896, but to which treaty the 


by a aty Hague, 


United States was not a party, and there 
fore United States citizens are much less 
favorably situated with respect to litiga 
tion in France than are the citizens of 
almost any other nation 
Personal. 

Fred Stadelman has been appointed 

assistant manager of the New York office 


of the Wellman-Seaver- Morgan Company 

Harry V. Croll, M.E., the 
eight years with the FE. P. Allis Company, 
and their successors, Allis-Chalmers Com- 


for past 


resigned and ac 
the Wellman-Sea 
ver-Morgan Company, of Cleveland, Ohio. 


pany, of Chicago, has 


cepted a position with 
W. A. Stadelman, Eastern agent of the 
Wellman-Seaver- Morgan 
who been 
office at No 
has been appointed general sales agent of 
the 
Cleveland, Ohio, taking effect July I. 
Harold U. Wallace, Wal 


who has just resigned the chief en- 


Company, and 
in charge of the 


12 Broadway, New York city, 


has Eastern 


same company, with headquarters at 
son of John F 
lace, 
gineership of the Panama Canal Commis 
has accepted the third 
of J. G. White & Co. Mr 
resigns chief the 
Central Railroad to accept this position 
He that 


since been 


\ ice presi- 
Wallace 


I}linois 


sion, 
dency 
ot 


ads 


enginecr 


has been connected with road 


1894, and since 1902 has its 
chief engineer. 


Obituary. 
Gardam, firm 
of 
machinists, 


the 
builders 


founder of 
& Sons, 
general 
killed 
Mr 

old, 
Leeds, England, and coming to this coun 
middle life, he first 


William 
of William 
drill 
Brooklyn, N. Y 
his 


was over eighty 


Gardam 


presses and 


was by a fire at 


home, June 28 Gardam, who 


years was born at 


try in went into the 


manufacture of surveying and astronom 
ical instruments 

Rear-Admiral Louis J. Allen, United 
States Navy, retired, died at the home of 
New 


SIXTY 


his daughter in 
the age oft 
the 


York city, on June 
He en 


navy in 


SIX Vears 


of the 


2Q, at 
tere d 
1850, 


engineer corps 


the 
He served through the Civil 


being then youngest engineer 


in the service 
War and was promoted from rank to rank 


until in 1902 he retired with the rank and 


title of rear-admiral . 
How Charles Wellman Died. 

It is pleasant, even when grieving for 
the dead, to think of how Charles H. 
Wellman passed his last hours. As he 
lay terribly burned near the scene of the 
wreck, his eyes so injured by the steam 
that it was necessary to cover them with 


a bandage, his thoughts were not of self. 


AMERICAN MACHINIST 


to friends 


for 


“T am fatally hurt,” he said 
“Look 


they may need your attention more than 


eager to help him. others ; 


| do.” Later, before he would allow any 
surgical attention, he sent messages of 
love and cheer to his brother, with whom 
he had long been associated, and to his 
wife and children. An examination dis 
closed the fatal wounds which he knew 
had been inflicted, but his courage did not 


waver, and with his own lips he was able 
to bid the devoted 
littl 
he left them 


ll to wife and 


Then, 


farewr 
ones as morning dawned, 
more beautiful, more 
of the best 
And 


haps the most comforting thought is one 


Could anything be 


courageous, more expressli\ = 


that 1s in human character? per 


that is irresistible—that men who die as 
Charles Wellman died, could not do it 
unless they had lived nobly. Such a 
death is a means of calling attention to 


we do not know how much 
Charles Well 
man died nobly because he 
His life and that of Thomas R 
killed, 


exemplifications of what honesty, energy 


the fact that 
good there is in the world 
lived nobly. 
Morgan, 
who was instantly were splendid 
and ability to win the hearts of men will 


accomplish in business. Their careers 


were a striking refutation of the assertion 


sometimes heard that the personal equa- 


tion is a small factor in business. These 
men were successful not merely on ac 
count of their brain power, which was 


by no means small, but also because they 
enjoyed the respect of all who knew them, 
had the loyal support of their employees 


and were loved by their friends.—The 
Tron Trade Review 
Business Items. 
Erie Forge Company, of Erie, Pa., has all 


its hammers at work and is consequently very 
busy. The machine shop, to which the com 
pany materially added recently, is 
rushed, especially on large forgings, for which 
it has special facilities 

The 
Corry, 
mand 
well 


has also 


McInnes’ Steel 
Pa., reports a 
for its 
for 


of 
de 


as 


Company, Ltd., 
steadily increasing 
“Extra” high-speed steel, 
its forgings and other brands. 
It is making additions to its crucible plant, 
and is preparing for a busy fall 


as 


Erie Stamping & Manufacturing Company, 
of Erie, Pa., has developed a line of oil and 
grease cups and is doing a 
It is embarking in the line of complex drawn 
work in steel and and has sey 
eral interesting specialties on the stocks 

The  Hill-Standard 
pany (Hugh Hill, 
the Hill Tool Company, of 
owing to its rapidly 
new 


growing business. 


other metals, 
Manufacturing 
president), 
Anderson, 
increasing 
building, 

floor 


Com 
successor to 
Ind., 
has 
ng it 
The 
building this 


business, 
purchased a 
than 

will 


factory 
feet of 
move into the new 


giv 


more T5000 space 
company 


month 


The Bethlehem Steel Company is at work 
on three crank-shafts which will weigh 86, 
600 pounds each when finished They are 
turned out of solid-steel ingots 25x4x4 feet, 
and are intended for three Snow gas engines, 
which are to drive 4,000-kilowatt Crocker 
Wheeler alternators, the largest gas-engine 
driven generators ever built, ordered by the 


California Gas & Electric Corporation 


Ill., has removed 


Crane Company, Chicago, 
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its general offices and sales departments to 
its new office building at 519 South Canal 
street, near the Judd street plant. The old 
location of its office at 10 North Jefferson 
street has been used by Crane Company 
since 1864, and a branch office will be con 
tinued at the old address The new offices 
occupy five floors and will give ample room 


for the company’s rapidly expanding business 


Manufacturers. 
The Olyphant (Pa.) Silk Company is erect 
ing a $125,000 mill 
The tannery of A. R. Van Tassel, Du Bois, 


a., is being enlarged 


The Phoenix Pad Company, Baltimore, Md., 


will erect a new factory. 
The Buffalo (N. Y.) Coated Paper Company 
will erect a new factory. 


Champeng & Turk, Buffalo, N. Y., will erect 


a $25,000 laundry building 


Kreis & Monday will erect a $15,000 mar 


ble plant in Knoxville, Tenn. 

A blacksmith shop will be erected for Fred 
Cc. H. Grube, Baltimore, Md. 

The citizens of Coalville, Utah, have voted 
for a municipal lighting plant 

The Oregon (Ill) Foundry & Machine 
Company will enlarge its plant. 

The Monarch Carriage Company, Cincin 
nau, O., is to erect a new building. 

The Jackson (Mich.) Engine & Motor Com 


pany will triple is present capacity. 
The plant of the Imperial Engine Works at 
Painted Post, N. Y., will 


be enlarged 


The Challenge Cutlery Company, Bridge 
port, Conn., is erecting a new building 

The Best Foundry Company will build a 
new $35,000 building at Bedford, Ohio. 

H. P. Dilworth and others, of Pittsburg, 
Pa., will erect an electric light plant 

Fire destroyed the plant of the Celluloid 


Newark, N. J. 
Union Petroleum Company, Philadel- 
phia, Pa., is erecting an $11,000 factory. 
The Eureka Fire Company, Jersey 
City, N. J., will add a two-story factory. 
The Caledonia (N. Y.) Marl & Lime 
pany will rebuild its plant recently burned 
J. B. Timberlake & Sons, Mich., 
wire speciaties, are putting up a new factory. 


Manufacturing Company, 
The 


Hose 


Com 


Jackson, 


Com 
cotton 


Manufacturing 
enlarging its 


Columbus (Ga.) 


contemplating 


The 
pany is 
mill. 

The 
maker of 
tory. 

The 
pany 
plant 

The 
Rome, 
plant 

The Dealers’ 
Palmyra, N. \ 
building. 


I. W. Thomas Company, Fargo, N. D., 


gas engines, will erect a new fac 


(O.) Com 


large addition 


Electric Railway 
to its power 


Cleveland 
will build a 
North 
its 


Foundry, 
capacity of 


Southern Co-operative 


doubling the 


Ga., is 


Steam Packing 


will 


Company, 
erect a new factory 


Corrigan, McKinney & Co., Cleveland, O., 


will build a new blast furnace at West Pitts 
burg, Pa 

An extension will be built to the patent 
leather plant of H. F. Sommer & Co., New 


ark, N. J. 


The Joseph Schlitz Brewing Company will 
remove its plant from Niagara Falls to But 
falo, N. ¥ 

Peter Stipp. Scranton, Pa., has the con 
tract for a $150,000 silk mill to be erected 
in .Kingston 

The Hamilton Emery & Corundum Com 


pany, Chester, Mass., will build an addition 


to its plant. 
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The General Electric Company, Lynn 
Mass., will enlarge its plant, erecting three 
new buildings 

l FF. MeLean, who has an office in the 
Arcade, Nashville, Tenn., will erect a stave 


and head mill 


The Plamondon Manufacturing Company, 


Chicago, Ill., making mill finishings, will en 
large its plant 

The Barrett Typewriter Company has been 
organized at Grand Rapids, Mich., and will 
put up a plant. 


Wis., 
plant in 


Chas. F. Netzow & Co., of Milwaukee, 


manufacturers, wil erect a 


Wis. 


piano 
Manitowoc, 
The 


Plymouth Cordage Company, of Bos 


ton, Mass., will invest $1,000,000 in a plant 
at Welland, Ont. 
The Livingston Manufacturing Company, 


Rockland, Me., 
extension. 


tools, is build 


stone-working 
ing an 

Plans have been $150,000 
packing plant for 
Chicago, Ill 


Miller 


completed for a 


the Western Vacking Com 


pany, 


The Charles & Son Company, Utica 


N. 7 is preparing to building an addition to 
its lead pipe works 

The Renfrew Manufacturing Company 
Adams, Mass., will erect a new dy e-house, 
varn and drug rooms 

The Safety Car Heating & Lighting Com 
pany, Jersey City, N. J., will add a $14,225 


warehouse to its plant 
The 
~~ os 
addition to its tannery 
The Handle 
Ind., has purchased a new 


Endicott, 
large 


Endicott-Johnson 
had 


Company, 


has plans prepared for a 


Vincennes, 
build 


Indiana Company, 


site, and will 
a large thereon 
The 


spend $10,000 in 


factory 
Chemical 
improvements at 


Virginia-Carolina Company 


will the 
Blacksburg, S. C 
The 


cago, IIL, is 


plant 


Company, Chi 
location in 


International Harvester 


looking for a southern 


Minnesota for a plant to manufacture flax 
twine 
Caps trothers, Kansas City, Mo.,_ will 


manufacture of 
and 


new plant for the 


delivery 


erect a 


vagons heavy 


automobiles, 
trucks 


Miscellaneous Wants. 


idvertisements will be inserted under this 


head at 25 cents a line each insertion Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue 
insivers addressed to our care will be for 
warded 

Caliper cat. free E. G. Smith, Columbia, Pa 


Punches & dies. Wal.M.Wks.,Waltham,Mass 





Wire and sheet metal working machinery 
and tools. Emmons Collins, Chicago 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH 

Wanted——Copyv Feb. 14, 1ISS9, AMERICAN 


Address 323, AMER 
drawings, tracings 
1131 Monadnock 

fine mach'’y to order 
Ek. Oo 


MAcH 
Geo M 
Chicago, Ill 
models and 
~wark, N 
work; will 
machine ot 


MACHINIST Box 
Working 
Mayer, M. E.., 
Light and 
elec. work specialty 








Chase 


close 


Machinery built to order; 
undertake manufacture of 


good 





tool sOx >, AMERICAN MACHINIS1 
Would like to build some standard specialty 
on orders: low prices; prompt delivery W 
S. Machine Company, care AMER. MACH 
Work wanted for a Cleveland automatic 
lathe: handles 2 in. and under The Earle 
Gear & Machine Co 141 Oxford st Phila 


delphia. 

wants additional metal ar 
to manufacture; will 
patent or idea Ad 


Established 


tools or 


firm 
machines 


-business 


ticles, 


buy desirable 


dress Box 139, AMERICAN MACHINIS1 

Clock work and intricate mechanical instru 
ments, meter counte water, gas or electric 
recording devices ( movements to or 





Newark, N. J. 


marketed ex 
metal 


der. D. S Plumb, 57 ark st 


made and 
models 


articles 


work and 


Patented 
perimenta 


stamping 
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and die work and general machine shop 








Anglo-American Cor ration, 124 Baxter st 
New York 

Wanted name and address of a ma 
chinist who studied at the Massachusetts In 


who answered an 
1905, for instruc 
Address W. I \ 


stitute of Technology and 
advertisement in January, 
torship ‘in patternmaking 


care AMERICAN MACHINIST 
Engineers, 
send for 


Spangenberg s 


Engineer's License 
firemen and machinists 
let describing 
Electrical Engineering’ ; 672 
trations; 1,035 
out; book 
Book Co., St 

A large, 


electricians 
free pamph 
“Steam and 
pages ; 648 illus 
questions and 
ever published 
Louis, Mo 


well-equipped 


answers just 


Geo. A. Zellet 


best 


machine shop, foun 


dry and wood-working estabishment, within 
convenient distance to New York, desires ad 
ditional work in all or either of these lines 
would manufacture and market any approved 
machine or appliance on royalty excellent 
shipping facilitic spur track and water con 


Address ““Machinery care AM. M 


For Sale. 


nections 


For Sale—A machine shop in southern 
Michigan, doing good business; price reason 
able. Address Box 205, AMER. MACHINIST 

Kor Sale of To Let-——Small factory prop 
erty at Plaintield, N. J 5 H.-P’. gasoline en 


take interest in 
care AM. M 


gine; railroad siding would 
paying Address I]).. 

Would like to hear from party desirous of 
buying outright patented ventilator and 
lift for windows, with necessary fol 
producing same I G. Yawman, 38335 
st., Rochester, N \ 


Business Opportunities. 


Party with capital wanted for development 
of practical design of rotary air compressor 
for electric Answer to “Air Compres 
sor,” \N MACHINIST 


business 


sas 


tools 





cars 
care AMERK 
Partner wanted, with $35,000 to 
to purchase half-interest in established, up 
to-date machine shop and foundry, controlling 
and manufacturing patented special machin 
ery; good opportunity for office or mechani 
eal man. Address P. O. Box 1456, St. Louis, 


Mo, 
Wants. 


Situation and Help 


$40,000, 


fdvertisements only in 


serted under this head Rare 25 cents a line 
for each insertion fhbout six words make a 
line No advertisements under two lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 
ensuing week's issue inswers addressed to 
our care will be forwarded ipplicants may 
specify names to which their replies are not 
to be forwarded; but replies will not be 
returned If not forwarded they will be de 
stroved without notice Original letters of 


recommendation 07 other papers of value 
should not be enclosed to unknown corres 
pondents Only bona fide situation want or 
help want advertisements inserted under this 
heading luency advertisements must he 
placed under Miscellaneous Wants 
° P 
Situations Wanted. 
Classification indicates present address of 


else 
CONNECTICUT 


advertise) nothing 


fine 
busi 
A. M 


Foreman 
work underst 
ness: can furnish 


blacksmith department, on 
and all branches of the 
reference tox $32 








ILLINOIS 


Wanted—-Position in drafting room 
ada; 11 years’ experience English and 


in Can 
Ame! 


ican shops and drafting rooms, mechanical 
and electrical graduate English university 
first-class man: best references Address Box 


320, AMERICAN MACHINIST 


MASSACHUSETTS 

First-class machine and die make! large 
experience in edge-tool, farm and agricultural 
work: married; sober as foreman Address 
Foreman, care AMERICAN MACHINIST 

An experienced manufacturet 30 years 
toolmaker to superintendent familiar with 
all dies and tools for the present day, eco 
nomical production, sheet-metal work, soft 
metal molds, ete ° best of references saiary 
secondary to othe factors Address Box 355, 
AMERICAN MACHINIS1 

Situation wanted with machinery-building 
concern in Eastern States, as assistant super 


ntendent practical shop experience from ma 
echinist to head draftsman familiar with 
exact interchangeable work posted on up-to 


ethods and sy 


Address 


date manufacturing n 
shop management: age od 
AMERICAN MACHINIS 

NEW TI SEY 
position first 
VIACHINI 


AMI 


; 

Mechan il drat “ ‘ position Ad 
dress Box 333, AM \N MAcHIS 

Commercial engines 4 successfu rec 
ord, open for engagement. Box 204, AM. M 

Designing draftsman wishes respon ep 
sition ; 10 years experience } ears 1 
charge Box 331, AMERICAN MACHINIST 

Draftsman, experienced on general and spe 
cial machinery New York or New Jersey 
preferred Box 276, AMERICAN MACHINIS 

Purchasing agent, co ( untant, routine 
systematizer and simp el 12 years’ manu 
facturing experience Si vy Soo Box 110 
AMERICAN MACHIN 

Designing draftsmar who has been hold 
ing down $2,000 job f past 6 vears, specia 
and automatic machinery, wishes to change 
j0X 329, AMERICAN MACHINIS 

Superintendent, good executive and man 
ager will conside proposition of S4.000) a 
vear or better can make your plat pay 
Box 322, AMERICAN MACHINIS1 

Position as foreman « screw machines lo 
years’ experience as foreman of departments 
up to date on speeds and feeds and the best 


methods of Box 311 Am. M 


superintendent 


produc tion 
Mechanica! 


practical, technical, progressive up to date 
on modern manufacturing inv lime w Phy 
anywhere Box 318 AMI \N MACHINI 
on 

Expert, highest gr I rol and exyn men 
tal work thoroug! imiliar wit benel 
lathe, qualified to handl elp, wants position 
in Cleveland. H. | AMI MACHINIS1 

Mechanical draftsman wishes to make a 
change: 6 years experience on pump 1M 
cial and wood-workin machinery cupable of 
checking drawings w reference to unme 


chanical details, errors and general construc 
tion; have had technical training and can in 
spect work in shop; none but steady positions 
considered. “Draftsman care AM. Macu 


Mechanical 


references, is 


record and 
position 


engineer with good 


open for responsible 


experience designing and building of heavy 
and medium machinery; cost estimator, cap 
able manager and organizer may take part 
salary in stock of small, prosperous com 
pany; has some fine specialties to offer: now 
holds position as chief draftsman Success 
care AMERICAN MACHINIST 


PENNSYLVANIA 


Experienced designer, expert on sheet meta 


tools and dies, wishes position as superinten 
dent; executive ability best references. Box 
301, AMERICAN MACHINIS1 


designe! 


desires 


Practical with shop and executive 
experience, position with live com 
pany having opening for a man under 35 with 
good record tox $54, AMER. MACHINIS’ 


Help Wanted. 





Classification indicates present address of 

advertiser, nothing clse 
CANADA 

Wanted A first-class general foreman fort 
shop producing light interchangeable parts 
must be able to get out first-class work at 
low cost and handle men successfully refer 
ences tox 257, AMERICAN MACHINIST 

Mechanical Engineet Wanted, by a li 
manutacturer of iron and steel products 
experienced enginee! under 3D vears of 





preferred, and one with knowledge of 





operation of rolling mills in conjunction with 
pipe mill and bolt and nut works; all com 
munications will be considered confidential 
Apply, giving references and stating expert 
ence and salary, to Be 250, AMER. Macnu 
co eTicut 

Wanted A first-class ithe hand, also a 
first-class planer hand on heavy work good 
wages steady employment Addres Farrel 
Foundry & Machine ¢ Ansonia, Cont 

ILLINOIS 

Wanted A hustling patternmaker foreman 
for shop in cent Illinois eferences re 
quired Address Box 27, AMER. Macu 

Draftsmen who ive id electrical or me 
chanical experience ige, education, past 
employers and a expected Western 


Electric Compan i Sout Jefferson st 
Chicago, Ill 

Patternmakers \ re manufacturing 
company has vacancle ’ evera pattern 
makers; must le ' th engine work 
and general heavy ma ne pattern Ad 
dress, with full partic it Box 34, Am. M 


A company in the Middle 


extensive line of eet meta machinery 
wishes to enlarge t uusines ind desires the 
services of a ilesmalr ho is expert on sheet 
metal work the py ant must be ible to 
iv out and figure on d rk, and must have 
experience is a salesman State experience 
ive references and name salar desired Box 


“OR AMERICA. MIACHI 
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INDIANA Wanted —A competent mechanical engineet! at once at steel works in Eastern Pennsy 
Wanted Machinist . first iss man as to design motor vehicles; a man familiar with vania “Mechanical,” care AMER. MAcH 
fitter on screw machines. Box 302, AM. M - Sete Ppa pide and transmission systems pre fen first-class machinist wanted, at 25 
Experienced office men, draftsman, foundry kerred ; state fully, we aap and salary ©X per hour; give reference and experience Ai 
. : é : pected Address “Engineer,” care AM. M iress Frog and § ‘+h Department A aie 
chemist oremen tock, departmental and are s and Switch Departmen rhe I 
cost clerk and mechanics for large concern Foreman — Wanted Practical machinist Steel Company, Steelton, La 
with pidly growing business, including familiar with sewing machines, wanted as Draftsmen wanted who are familiar wit 
found machine shops and sheet metal and | '0reman in modern manutacturing establish- centrifugal pump design and practice; state 
wood king departments high-grade work, ment must be active, of good habits and of experience, references and salary expected 
including a mobiles. Box 101, Am. MacH xood education. Address J. F., care AM. M Box 284, AMERICAN MACHINIST. ~ 
' seas cient RB gp iggy: on Dy St - u sve a one" Draftsman wanted; one experienced in 
ry, competent 0 design tools, Jigs, etc., and draulic and steam hammers; state age, expe! 
War 1 Ma ‘ or rubber fac oe ggg oN ety to Rg out Hirst ence and some idea as to salary expec ted Ad 
; . ini Rox 905 class work at minimum cost, by a_ small, caine iad QO x9 - ae. Ota on ; 
. 28 + = x 295, oteutinn cana idtscess @. 4% &. cave dt Room 9, 524 Walnut : Philade phia 
AMERICAN MACHINIS1 Wanted—Experienced draftsmen in electt 
MICHIGA Wanted An outside man to sell shafting se fy ype ic oma Pg sateen 
Two designer draftsmen wanted to work | pulleys, hangers, ete.; must be experienced Se ee, eee ee on 
: 2 pr need apply state experience and salary ex 
inder instructions on automobile work; also and capabe of laying out transmission drives nected Address Box 279. AMER. MACH 
ee 4 s »f mts Anhls +e & | 
three or four competent draftsmen for jig and state age, experience, reference and salary ‘* 
tool work on gasoline engines and automo expected, or no attention paid to application Wanted—At once, several first-class pat 
biles: must be neat, thorough and accurate; | Box 314, AMERICAN MACHINIS1 ternmakers, also machinists, both lathe and 
e full pa lalrs, date when available for Wanted \ mechanical engineer, with ex foot nands, experienced — ere were ad- 
Worl na iges expected }OX 285, AM. M perience as a designer, to teach machine de ar ne ps ign sneer yon di po aah a at 
4 f } , : “Sc 7 : how soon can report for duty Shepherd 
“EW J EY sign in an engineering school; applicant must Gingerine Company, Franklin, Pa 
be a college graduate, of forceful personality . 
Mi il lraftsman wanted at once; and ability to impart his knowledge to others RHODE ISLAND 
tate experience in full and salary expected experience in teaching not required Apply Wanted—A few first-class draftsmen. wit 
Addre Ne Jersey,” care AMER. MACH X care AMERICAN MACHINIST, giving experience on j and fixture work * gine 
Mi 7 draftsman, for detail work, and full particulars of training and experi hich-crade machinery Address ‘ la 
wanted t once only those able to. start ence Peirce Mfg. Co., Woonsocket. R. I 
within a week need apply. Box 330, Am. M Wanted—-Superintendent of wide experience [Toolmakers wanted first-class workmen 
Lathe laner and boring mill operators in machine shop practice, to tuke charge of with experience on jig and fixture work fo 
wanted f eht shift: those accustomed to | first-class machine shop, employing 100 hands, amall. hich-wrade machiners Address Tl 
machin 1 work preferred: steady work doing a jobbing business in medium and light raft-Peirce Mfc. Co.. Woonsocket. R. I 
and good pav to good men. Address the Pond machinery in quantities; must be able to make 
Machine lool Co laintield, N. J close estimates and reduce cost to a minimum ; WEST OF MISSISSIPPI 
First-cla draftsmen, erectors, boring-mill, ig ~ —, ed dlp Pr epceingte pi me Wanted—Experienced draftsman one a 
jJathe and planer bands should file applica expected Rox erty AMI ep ave Me ac CIE. ‘ istomed to light manufac ture of machine 
tion with is, as the constant and rapid practical man preferred state references 
growth of our business is always calling for OHIO Box 325, AMERICAN MACHINIS1 
idditiqns to our force; our plant is modern : ; : slood Wanted—An experienced general foreman 
in every respect and is located in a suburb of Wanted—Draftsman ; designet on presses in Corliss engine work, for machine shop em 
New York, where there is plenty of room, air and automatic feeds preferred fox 316, ploying about 150 men; state age, experience 
ind sunlight Remember, we pay first-class | AMERICAN MACHINIS1 and references. Box 189, AMER. MACHINIS1 
wages and want only competent men Henry Wanted—Designers and detailers on heavy Wanted—Foreman for tool department 
R. Worthington Hydraulic Works, Harrison, machine tool work; state age and experience - - - ? : é 
; oan ; ; : 4 one thoroughly acquanted with dies, tools and 
N. J fhe Niles Tool Works Co., Hamilton, O fixtures for light manufacture of interchangé 
NEW YORK Wanted— Mechanical draftsman experi ible parts; stute experience and reference: 
Machinist, as partner; must be experienced enced on automatic machinery; must also be permanent position assured to No. 1 man 
on die work Box 336, Amer. MACHINIST a good designer of jigs a give refet Box 326, AMERICAN MACHINIS1 
Some good engine draftsmen at once Ap a Rees atl Fina yy Bey 2 Men - ie Wanted——Superintendent for factory in 
mly the Ball & Wood Co., 17 Battery Place, teed : Western city, employing 300 to 500 men 
New Ye Wanted—A first-class draftsman and me where high-speed machines are produced and 
: : am chanical engineer, to take charge of drawing accuracy is essential: men with large shop ex 
aS Cormes eng designe! wanted ; — room of an old-established power-transmitting perience; in answering, state present occupa 
age, qualifications and experience Box 324, machinery company who are up to date in tion and past experience Address Box 3°1 
AMERICAN MACHINIST their methods, manufacturing rope drives and AyweRICAN MACHINIST. 
Wanted Draftsmen, experienced in high other machinery along this line; a man of 
speed and Corliss engine work; $1,000. Hap experience and executive ability can find a WEST VIRGINIA 
goods, 30% Broadway, N. Y. City permanent position with cheerful surroundings Wanted—Toolmaker and all-around machin 
Wanted—At once, several Al draftsmen. | and liberal salary. Apply A. Z., care AM. M. ist; one having experience with screw ma 
Apply to Engineer in Charge Drafting Depart- Wanted—Assistant superintendent in new chine work preferred; state experience and 
ment, General Eleetric Company, Schenectady, works building excavating machinery; man Wages expected. Address Union Stopper ¢ 
N. ¥ about 30 years of age, married, American, Morgantown, W. Va 
Wanted A first-class man in testing de- hustler, with practical shop experience ; need WISCONSI 
partment of factory building duplex pumps; hot be technically educated; must have had nhl teak pines anadiins ahem: Dork 
location, Western New York Address, with experience as foreman or assistant, be cap- _ 20 sais Pessoa pe a a “ape 
references, “Duplex.” Box 315, AM. Macu. | able of putting orders through works expe- ®ccustomed to heavy and medium work ; mus 
: i , ditiously ; accustomed to system and close ap- be a hustler and accustomed to up-to-dat 
Four draftsmen wanted = on construction plication to work in hand; must understand methods of production; reply at once ‘st it ne 
work; must have had at least 3 years’ ex men and be clever in handling them and get- age, experience and salary expected. Box 2‘)] 
ot baleen steady employment ; Kanoge et oe ting out maximum output for men and tools AMERICAN MACHINIS1 
perience and salary expected. Box 285, A. M. | a+ Command, and be able to give good refer- Wanted—Foreman to take charge of ma 
Wanted——Experienced tool designer, high- ences; all communications treated confiden chine tools: must be accustomed to modern 
est type: competent to design high-grade set tially Address “Supt.,”” care AMER. MACH methods of rapid production in a _ misce 
of tools for machines, some of which are very laneous class of manufacture; reply at once 
complicated salary $2500 Hapgoods, 8309 PENNSYLVANIA stating age, experience and wages expected 
roadway, N. Y¥. City Experienced mechanical draftsman wanted Sox 290, AMERICAN MACHINIS1 
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Belt Lacing Machine 
Birdsboro Steel Fdry. & 
Co., Birdsboro, Pa 


Mach. 


Belting, Leather 
Schieren «& Chas. A., 
York 
Shultz 
Whitman 


cago, Il 


Co., New 


Belting Co., St. Louis, Mo 
& Barnes Mfg. Co., Chi 


Bending Machinery, Plate 


Hlilles & Jones Co., Wilmington, 
Del 

Niles-Bement-Pond Co., New York 

Wickes Bros., New York. 


Bending Machines, Hy- 


draulic 
Niles-Bement- Pond 
Watson-Stillman Co., 


Co., New York. 
New York. 


Bending Machines, Power 

Bertsch & Co., City, 
Ind 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Niles-Bement-Pond Co., New York 


Cambridge 


Swaine Co., Fred. J., St. Louis, 
Mo 

Bending Tools, Hand 

Estep & Dolan, Sandwich, IIL 


Wallace Chicago, IL. 
Blocks, Chain 
Hloists, Hand 
Blocks, Swivel 
Patchett, T., 


Supply Co., 


Nee 


Stoneham, Mass 


Blowers 
American 
Mich 
Am. Gas Furnace 
Buffalo Forge Co., 
Niles-Bement-l’ond 


Blower Co., Detroit, 
Cca.. . 3 

Buffalo, N 
(‘o., New York 


City. 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Blue Print Machines 

Keuffel & Esser Co., New York 

Boiler Tube Cleaners 

Gem Mfg. Co., Pittsburg, Pa. 

Boilers 

Struthers-Wells Co., Warren, Pa 

Wickes Bros., New York. 


Bolt and Nut Machinery 


Acme Mehry. Co., Cleveland, O. 
Brown Co., Hl. B., Easthampton, 
Conn. 

Detrick & Harvey 
timore, Md. 
Landis Mach Co., 

a 
Lang Co., G. R., Cincinnati, O. 
Niles-Bement-Pond (Co., New York. 
Reliance Mach. & Tool Co., Cleve 
land, O. 
Standard Engineering 
wood City, Pa 
Vandyck Churehill Co., 
Waterbury Farrel Fdry 
Co., Waterbury, Conn 
Webster & Verks Tool Co., 
field, O. 
Wiley & Russell 


Mach. Co., Bal 


Waynesboro, 


Works, Ell 


New York. 
& Mach. 


Spring 


Mfg. Co., Green 


field, Mass. 
Williams Tool Co., Erie, Pa. 
Books, Mechanical 
Ilenley Pub Co., Norman W., 
New York. 
Hill Pub. Co., New York 


Modern Machy. Pub. Co., Chicago, 
Ill. 


Boosters 


Cc & C Elee. Co.,. New York 

Crocker-Wheeler Co., Ampere, N. J 

General Elec. Co., New York 

Sprague Elec. Co., New York 

Stanley G. 1. Elec. Mfg. Co., Pitts 
field, Mass 

Westinghouse lex « Mfg Co.. 
Pittsburg, Da 

Boring and = Drilling Ma- 


Horizontal 


Rockford, Ill 
John, Rock 


chines, 
Barnes Co., B. F 
Barnes Co., W. FL. & 

ford, Ill 
Beaman & Smith 
tfetts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J 
Boynton & Plummer, Worcester, 

Mass. 


Co., Provi., R. I 


Dallett Co., Thos. H., Phila., Pa 

Detrick & Harvey Mach Co., Bal 
timore, Md 

Draper Mach. Tool Co., Worces 
ter, Mass 

Fitchburg Machine Works, Fitch 
burg, Mass 

Fosdick Mach. Tool Co., Cin., O 


Mach Madison, Wis 


Gisholt 
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Boring and Drilling Ma- 
chines, Horizontal—Cont’d 
Hill, Clarke & Co., Boston, Mass 
Lucas Mach. Tool Co., Cleve., O. 
McCabe, J. J... New York. 

Motch & Merryweather Co., Cleve- 
land, O 
Newton Mach 
delphia, Pa. 
Niles-Bement-Pond 


Tool Wks., Phila 


Co., New York. 


Pawling & Harnischfeger, Mil 
waukee, Wis 
Prentiss Tool & Supply Co., New 


York 
Smith Co., Chas. G., Pittsburg, la 
Springtield Mch. Tool Co., Spring 
field, © 
Vandyck Churchill 
Warner & Swasey 
Ohio. 


New York. 
Cleveland, 


Co., 
Co., 


Boring and Turning Mills 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring 
field, Mass. 

sertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 


3etts Mach. Co., 

Bullard Mach. 
port, Conn. 

Colburn Meh. 
Da 

Gisholt Mach. Co., Madison, Wis 

Hill, Clarke & Co., Boston, Mass 

King Mach. Tool Co., Cinein., O. 


Wilmington, Del 
Tool Co., Bridge 


Tool Co., Franklin, 


Niles-Bement-Vond Co., New York. 
Poole Co., J. Morton, Wilmington, 
Del, 


Prentiss Tool & Supply Co., New 
York 

Smith Co., Chas. G., Pittsburg, Pa 

Vandyck Churchill Co., New York. 

Warner & Swasey Co., Cleveland, 
Ohio 


Brakes, Magnetic Friction 

Electric Controller & Supply Co., 
Cleveland, © 

Broaching Machines 


Burr & Sons, John T., 
N. ¥ 


Lrooklyn, 


Cabinets, Tool 

Armstrong Bros. Tool Co., Chi 
cago, Ill 

Walker & Co., OO. SS... Worcester, 
Mass 

Calipers 

Athol Machine Co., Athol, Mass 

Mass. Tool Co., Greenfield, Mass. 

Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 


Smith, Ernst G., Columbia, Pa. 
Starrett Co., L. S., Athol, Mass 
Cams 

Boston Gear Works, Boston, Mass 


Carborundum 

Grinding Wheels 

Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y. 


Nee 


Castings, Iron 

Lirdsboro Steel dry. & Mach. 
Co., Birdsboro, Pa 

Farrel Fdry. & Mach. Co., An 
sonia, Conn 


Massey Mach. Co., 
N. ¥ 

U. S. Foundry & Sales Co., 
Norwalk, Conn 


Watertown, 
South 


Castings, Motor 


Harrison, H. K.. St. Paul, Minn 
Steffey Mfg. Co., Vhiladelphia, Pa 


Castings, Steel 


Baldwin Steel Co., New York 

Birdsboro Steel Fdry. & Mach 
(Co., Birdsboro, Pa 

Farrel Fdry. & Maeh. Co., An 


sonia, Conn 
Catalogue Makers 


Binner-Wells Co., Chicago, II] 


Cement, Cast Steel 
Clark Cast Steel Cement Co., 
Shelton, Conn 


Centering Machines 

lLlendey Mach. Ce., 
Conn 

Phoenix 

Pratt «& 
Conn 

Whiton Machine Co., D. E., 
London, Conn 


Torrington, 


Mfg. Co., 
Whitney 


Hartford, Ct 
Co., Hartford, 


New 


Centers, Planer 


Fay & Scott, Dexter, Me 

New Haven Mfg. Co., New Haven, 
Conn 

Pratt & Whitney Co., Hartford, 
(Conn 
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Chains, Driving 

Baldwin Chain & Mfg. Co., 
cester, Mass. 

sSoston Gear Works, Boston, Mass. 

Diamond Chain & Mfg. Co., In 
dianapolis, Ind. 


Wor 


Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link Belt Engr. Co., Phila., Pa. 

Morse Chain Co., Trumansburg, 
N 

Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 


Afmerican ‘Tool Works Co., Cin 
cinnati, O 
Brown & Sharpe Mfg. Co., Provi 


dence, R. f. 

Cleveland Automatic 
Cleveland, O 

Draper Mach. Tool Co., 
Mass 

Gisholt Mach. Co., 

Le Blond Mach. 
Cincinnati, O 

Potter & Johnston 
Pawtucket, R. 

Warner & Swasey Co., 
Ohio 

Windsor Mach. Co., 


Chucks, Drill 


Almond Mfg. Co., T. R., 
va. Bm. F. 


Mach. Co., 
Worcester, 


Madison, Wis 
Tool Co., B. K., 


Mach. Co., 
Cleveland, 


Windsor, Vt 


Brook 


Brown & Co., R. H., New Haven, 
Conn. 

Butler Chuck Co., Greenfield, 
Mass 


Cleveland Twist Drill Co., Cleve 


land, © 


Cushman Chuck Co., Hartford, Ct. 


Goodell-Pratt Co., Greenfield, 
Mass. 

Horton & Son Co., The E., Wind 
sor Locks, Conn 

Jacobs Mfg. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Niles-Bement-Pond Co., New York. 

Pratt Chuck Co., Frankfort, N. Y. 


Standard Tool Co., Cleveland, O. 


Trump Bros. Mach. Co., Wilming 
ton, Del 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E New 
London, Conn 

Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 


Gisholt Mach. Co., Madison, Wis. 

Hoggson & Vettis Mfg. Co, New 
Haven, Conn 

Horton & Son Co., The E., Wind 
sor Locks, Conn. 

Niles-Bement-Pond (Co., New York 

Skinner Chuck Co., New Britain, 
Conn 


Westcott Chuck Co., 

Whiton Mach. Co., 
London, Conn 

Chucks, Magnetic 

Walker & Co., O. S., 
Mass 

Chucks, Planer 

Niles-Bement-Pond 


N. ¥ 
New 


Oneida, 
», E 


Worcester, 


Co., New York. 


Skinner Chuck Co., New Britain, 
Conn 

Chucks, Split 

Faneuil Watch Tool Co., Boston, 


Mass 
Hardinge Chicago, Ill 
Circuit Breakers 
Klectric Controller & Supply Co., 
Cleveland, O 


Bros - 


General Electric Co.. New York 

Stanley G. Ll. Elee. Mfg. Co., Pitts 
field, Mass 

Clutches, Friction 

Caldwell, Son & Co., H. W., Chi 
cago, Ill 

Cresson Co., Geo. \ Phila., Pa 

Faneuil Watch Tool Co., Boston, 
[ass 

Johnson Mach. Co., Carlyle, Hart 
ford, Conn 

New Hlaven Mfg. Co., New Haven, 
Conn 

Niles-Bement-Pond Co., New York 

Patterson, Gottfried & Hunter, 
Ltd., New York 

Smith Co., Chas. G., Pittsburg, Pa 

Wood's Sons, T. B., Chambers 
burg, Da 

Clutches, Magnetic and 
Flectrical 

Cutler-Hammer Clutch Co., Mil 


waukee, Wis 
Ilectrie Controller & 

Cleveland, O 
Coils 
Standard 


Supply Co., 


Welding Co.. Cleve., O 


Compound, Pipe Joint 
Dixon Crucible Co., Jos., Jersey 
City, N. J 
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Compressors, Air 


laisdell Mehy Co., Bradford, 
la. 


Christensen, N. <A., Milwaukee, 


Wis. 

Curtis & Co. Mfg. Co., St. Louis, 
A oO. 

General Pneumatic Tool Co., Mon 
tour Falls, N 

Herron & Bury Mfg. Co., Erie, Pa 

Ingersoll-Sergeant Drill Co., 
New York. 

International Steam Pump Co., 
New York. 


Rand Drill Co., New York. 


Cones, Friction 


Evans Friction Cone Co., Boston, 
Mass. 

Connecting Rods and Straps 

Erie Forge Co., Erie, Va 


Standard Connecting Rod Co., 
Beaver Falls, Pa 
Tindel-Morris Co., 

a 
Contract Work 
Blanchard Mach Co. 
Mass 
Controllers and 
Electric Motor 
Cutler-Hammer Clutch Co., 
waukee, Wis. 
Electric Controllet 
Cleveland, 0. 
General Electric Co., 
Westinghouse Elec. & 
Pittsburg, Pa 


Coping Machines 


Long & Allstatter Co., 
Ohio 
Niles-Bement-Pond Co., 


Eddystone, 


Boston, 
Starters, 


Mil 
& Supply Co., 


New York 
Mfg. Co., 


Hamilton, 


New York 


Correspondence Schools 


Nee Schools, Correspondence 


Counterbores 

Slocomb Co., J sc 

Countershatts 

Almond Mfg. Co., T. R., 
Ivn, N 

suilders’ Iron Fdry., Prov., 

Wilmarth & Morman Co., 
Rapids, Mich. 

Counters, Machinery 

Durbrow & Hearne Mfg. Co., New 
York 

Veeder Mfg. Co., 


Provi., &.. 1. 


Brook 


R. I 
Grand 


Hartford, Conn 


Counting and Printing 
Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 


Almond Mfg. Co., T 
lyn, N. Y. 


R., Brook 


Caldwell & Son Co., H. W., Chi 
cago, Ill 
Cresson Co., Geo. V., VPhila., Pa 


Davis Mach. Co., W. P., Roches 
ter, N. 

Electric Controller & Supply Co., 
Cleveland, O 

Nicholson & C< 
barre, Pa 

Niles-Bement-Vond Co., 

Patterson, Gottfried &« 
Ltd.. New York 


W. H., Wilkes 


New York 
Hunter, 


Wood's Sons, T. B., Chambers 
burg, Da 

Cranes 

Brown Hoisting Mach. Co., New 
York 

Case Mfg. Co., Columbus, O 


Chambersburg Engineering Co., 


Chambersburg, L'a 

Cleveland Crane & Car Co., Wick 
liffe, O 

Coburn Trolley Track Co., Hol 
yoke, Mass 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 

General Pneumatic Tool Co., Mon 
tour Falls, N. ¥ 

Lane Mfg. Co., Montpelier, Vt 

Maris Bros., Philadelphia, Va 


Co., New York 
Works, De 


Niles-Bement-Pond 
Northern Engineering 
troit, Mich 


Obermayver Co, S., Cincinnati, 0 


Pawling & Harnischfeger, Milwau 
kee, Wis 

Sellers & Co., Wm., Phila., Pa 

Vandyck Churchill Co., New York. 


Crank Pin Turning 


Machines 


Niles-Bement-Pond Co., New York 





Underwood & Co Hi. B., Phila 
delIphia, a 

Crank Shafts 

Irie Forge Co., Erie, Pa 

Standard Connecting Rod Co, 
teaver Falls, Pa 


| Tindel-Morris Co., Eddystone, Pa 
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Sketches indicate parts milled on ‘‘Whitney’’ Hand Millers. 
surfaces show some of the operations. 


‘6 ’» 
Sketch No. 1. Part of ‘‘Brown-Lipe’’ Automobile Steering Gear The WHITNEY Hand 


" . ‘*Whitney’’ Roller Chain Bushing. 


. *_ _ and Weight Feed Miller is 
sta ‘* 3. ‘*Whitney’’ Roller Chain Rivet. 
- - . Worm Gear, ‘‘Whitney’’ Vertical Automatic Drilling Machine. one of the most useful 


5. Type Box for Small Printing Press. 


. Operating Cam for *‘Ideal Opening Die Machine Tools on the 


8 and 9. ‘‘Underwood Typewriter’’ Parts. 


10 and 12. Many of the milling operations on ‘‘Smith and Wesson"’ American Market. 


Revolvers are made on ‘‘Whitney’’ Hand Millers. 


FOREIGN AGENTS » ©. W. Burton, Griffiths & Co., Great Britain. Schuchardt & Schutte, Germany, Austria, Hol 
‘ 


and Scandinavia Fenwick, Freres & Co 


The shaded 


al Russia 
France, Belgium, Italy, Switzerland, Spain, and Portugal 


THE WHITNEY MFG. COMPANY, Hartford, Conn., U.S.A. 














Crucibles 


Dixon ¢ iwible ¢ it Jer 
Cit VN. J 

Cupolas, and Ladles, Foun- 
dry 

Byram & Co., In Ih it, Mich 

No n Engine ng Works, De 

\I 
(beri er ¢ s.. Cincinnati, © 


Paxson ('o 1, OW Phila., 


, Pa 
Detroit, Mich 


Ste i I I 

(ut Meters 

Warne Instrument Co Beloit, 
\\ 


Cutters, Milling 


Adams Dubuque, Lowa 

prail d Milling 

Park Mass 

Ilermann, New 
Ife 


Brown & Sharpe Mf Co., 


Mach. 


York 
Provi 


Cleve 


Inve o M ng Mach. Co., Rock 
ford. | 

Vo ‘ Iwist 
New Bedtfe 

Pratt & WI 


Drill & Mach. Co., 
rd, Mass 


itney Co Ilartford, 


Cor 
Rowe John M Boat, Gauge & 
Il) \\ | Gloucester City, 
Y 
Stand d Tool Co Cleveland, O 
Union Twi Drill Co Athol, 
Ma 
Whitne \l Co., Hartford, Ct 


Cutting-off Machines 


Bien & Keeler Mtg. Co., Ed 
vard ‘ 111 

Brown & SI pe Mfg. Co., Provi 
dence, R. I 

I & Son John ‘I Brooklyn, 
N \ 

[ray Mach. Co., W. P., Roches 
‘ a. 3 

Thu th Mach. Co., South 
Sudbury Ma 

Newton Ma fool Wks., Vhila 
delphi l’a 

Nutts I re A Co Boston, 
Mia 

rat & W ne Co Hartford, 
(ont 

Vandyck ¢ t'o., New York 

Cutting-off Tools 

Armstrong Pool Co., Chi 
zo, | 

Billings & Spencer Co., tlartford, 
(conn 

Fitchburg Machine Works, Fiteh 
ut Nlass 

(roodell Mf ( (;reentield, Mass 

WW Tool Holder Co., Shelton, 
ton 

Pratt & Whitney Co Ilartford, 
Conn 

Western ‘I & Mfg. Co, Spring 
eld, Oo 

Dinmond Tools 

Lic ! ) I New York 

Osean mF buffalo, N.Y 


Dies, Sheet Metal 


Lt ‘ | \\ Brooklyn, N.Y 

Gem Mig. Co.. Pittsburg, Pa 

Lutte & Gies, Milwaukee, Wis 

Niagara Mave & Tool Wks., Buf 
ilo, N.Y 

Dies, Threading, Opening 

Errington, 1 \ New York 

Geometric Tool Co New Ilaven, 
(Conn 

Jones & Lamson Meh. Co., Spring 
’ d Vit 

Pratt & Whitney Co Ilartford, 
(cont 

Swaine Co Fred J St Louis, 
Mi 

Dowel Pins 

Winkley Hartford, Conn 


Drafting Machines 
Universal loratting Mach €o.. 
(Cleveland ) 

Tables 


Drawing Boards and 


Neutle « sser Co New York 
Drawing Materials 

Keuffel & ser Co New York 
Drilling Machines, Bench 


Barnes Co, B. F.. Rockford, Ill 


Barnes Co., W. EF. & John, Rock 
ford, Ill 

Boynton & Plummer, Worcester, 
Mass 

Pratt & Whitney Co., Hartford, 


Conn 
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Drilling Machines, Boiler 


American ‘bool Wh Ce., (m. O 

Aurora Tool Wks Aurora, Ind 

Bickford It & Tool Co., Cin 
boat, 

Boynton & Tluimmet Worcester, 
Mass 

Dallett Thos. HT. Vhila., Pa 


Niles-Bement-Vond Co., New York. 


Drilling Machines, Multiple 


Spindle 


American Tool Wks. Co., Cin., O 

Baker Bros Poledo, O 

Barnes Co., B. F., Rockford, II 

Barnes Co., W. F. & John, Rock 
ford, Ill 

saush Mach. Tool Co., Spring 
field, Mass 

Bickford Drill & Tool Co., Cincin 
nati, © 

Pallett Co., Thos. H., Phila., Pa 

Fenn-Sadler Mach. Co., Hartford, 
(conn 

Flather Planer Co., Mark, Nashua, 
N. H 

Foote, Burt & Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., QO. 

Garvin Mach. Co., New York 

Hardinge Bros., Chicago, Ill 

Ilarrington, Son & Co., Edwin, 


Philadelphia, Pa. 
MeCabe, J. J., New York 


Moline Tool Co., Moline, Ill 


National Auto. Tool Co., Dayton, 
Ohio 

Newton Machine Tool Works, 
Philadelphia, Da 

Niles-Bement-Pond Co., New York 


Prentiss Tool Co., New 
York. 


Three 


Rivers, 


« Supply 


Rivers Tool Co., Three 


Mich 


Drilling Machines, Portable 


Coates Clippet Mtg. Co Worces 
ter, Mass 

Dallett Co., Thos. H., Phila., Pa 

Hisey-Wolf Meh. Co., Cincin., O 

Niles-Bement-Vond Co., New York 

Drilling Machines, Radial 

American Tool Wks. Co., Cin., O 

Baush Mach. Tool Co., Spring 
field, Mass 

Bickford Drill & Tool Co., Cin 
ecinnati, ©) 

Dreses Mach. Tool Co., Cin., O 

Fairbanks Co New York 

Fitchburg Machine Works, Fitch 
burg. Mass 

Fosdick Mach. Tool Co., Cin.. O 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa 





Ifill, Clarke & Co., Boston, Mass 

MeCabe, J J New York 

Mueller Mael Pool Co., Cin., O 

Niles Bement-Pond Co., New York 

rent Tool & Supply Co., New 
‘ , 

Smith Co.. Chas. G., Pittsburg, Pa 


Vandyvek Churchill Co., New York 


Drilling Machines, Turret 

Niles Bement Pond Co., New York 

Quint, A. 1, Hartford, Conn 

Vanderbeek Pool Works. 
ford, Conn 


Hart 


Drilling Machines, Upright 


American ‘Tool Wks. Co., Cin., O 

Aurora Tool Wks... Aurora, Ind 
taker Bros., Toledo, O 

jarnes Co., B. F., Roekford, Il 

Barnes Co., W. FF. & John, Rock 
ford, Ill 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada 


Blaisdeil «& Co x Worcester, 
Mass 

Boynton & Plummer, Worcester, 
lass 

Burke Mach. Co., Cleveland, O 

Cincinnati Mach rool Co., Cin 
cinnati, © 

Dallett Co., Thos. H., Phila., Da 

Davis Mach. Co... W. PP... Roches 
ter, N. Y 

Dwight Slate Mach. Co., Ilartford, 
Conn 


New York 
Mach. Co., Hartford, 


Fairbanks Co 


Fenn-Sadler 


Conn 
Fosdick Mach. Tool Co., Cinein 
nati, © 


Gould & Eberhardt, Newark, N. J 
Harrington, Son & Co., Edwin, 
Philadelphia, Va 


Ilenry & Wright Mfg. Co., Hart 
ford, Conn 
Hill. Clarke & Co., Boston, Mass 


Hoefer Mfg. Co., Freeport, Ill 

Knecht Bros. Co., Cincinnati, O 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, © 

MeCabe, J. J.. New York 

Marshall & Huschart Mehry. Co., 


Chicago, 
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Drilling Machines, Upright 
Continued 


Mechanics Machine Co., Ro 
ford, I] 

New Haven Mfg. ¢ New Haven 
Conn 

Niles-Bement-Pond ¢ New \¥ 

Prentiss Tool & Supply Co... New 
York 

Sibley Machine I Co s 
Bend. Ind 

Vandyek Churehi ‘ New York 

Whitney Mrz Co Hartford, 
(conn 

Wiley & Russell Mfg. Co., Greer 
field, Mass 

Drills, Center 

Pratt & Whitney ¢ Hartford 
(conn 

Slocombh Co | I Provid 
R. | 

Standard Tool Co., Cleveland, © 

Drills, Pneumatic 


Allen 

Cleveland 
land, © 

General Pneu. Tool Co., 
Falls, N. \ 


Jno. F.. New York 
Pneu. Tool Co... Cleve 


Montour 


Ingersoll-Sergeant [1 Co New 
York 

International Steam Pump Co 
ey ork 

Niles-Bement-Pond Co., New York 

Rand Drill Co., New York 

Drills, Hand 

Dallett Co., Thos. H., Phila Pa 


Hisey-Wolf Mach. Co., Cinein., O 


Niles-Bement-Pond Co., New York 

Drills, Rail 

Meote rirt & Co... Cleveland, © 

Niles-Bement-Pond Co., New York 

Drills, Ratchet 

Billings «& Spencer Co., Hartford 
(Conn 

Parker Co.. Chas., Meriden, Conn 

Pratt & Whitney Co., Hartford, 
(Conn 


Standard Tool Co., Cleveland, © 


Drying 


Apparatus 
Americal ; 


Blower Co., Detroit 


Mich 
Sturtevant Co., B. F., Hyde Park, 
Miass 


Dust Collectors 


Allington & Curtis 
inaw, Mich 


Mfg. Co., Sag 


Dynamos 


C & C Electric Co., New York 

Crocker-W heeler co., Ampere, 
N 

Eck Moto Works, 


Dynamo &« 
Belleville, N. J 
Electro Dynamic Co 
N 
General 
Jantz & 


Rayonne 


New York 
(Co Cin 2) 


Kleetrie Co 
L, i 
Milwaukee, 


eist Elec 


National Elec Co 
Wis 

Northern Elec. Mfg. Co., Madison, 
Wis 


Ridgway Dynamo & Engine Co., 
Ridgway, Va 


Robbins & Myers Co., Springfield 


Ohio 
Roth Bros. & Co., Chicago I] 
Sprague Elec. Co New York 
Stanley G. Il. Elec. Mfg. Co., Pitts 
field, Mass. « 
Sturtevant Co., B. F., Hyde Park, 
Mass 


Elee. Co., Cinein., O 
‘ectriec & Mfg 
Pa 


Triumph 
Westinghouse 
Pittsburg, 


Electrical Supplies 

Clark, Jr., & Co., 
Iv 

Cutler-Hammer 
waukee, Wis 

Electric Controllet 
Cleveland, © 

Electro Dynamic Co 
N. J 


Jas., Louisville 


Clutch Co... Mil 
& Supply Co., 
Bayonne, 
New York 


General Elec. Co 


Northern Elec. Mfg. Co Madi 
son, Wis 

Roth Bros. & Co., Chicago, Ill 

Stanley G. I. Elec. Mfg. Co., Pitts 


Mass 

Elec. Co., 
Electric 
l’a 


field, 
Triumph 
Westinghouse 

Pittsburg, 


Cincinnati, © 
& Mfg. Co 


Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O 

Clark, Jr., & Co., Jas., Louisville 


IN 
Electric Controller & Supply Co., 
Cleveland, © 


Hisey-Wolf Mach. Co 0. 


Cincin., 
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Elevators 


Albro- I i ( i 
deiIphia, Pa 

Curtis & Co. Mfg. Co., St. Lo 
Mo 

Morse, W ims & Co.. Phil P 


Iiemery 


i) ( 
1 


Emery 
Desmon 
ana 
Diamon 
Buffa 


Dickins« 


lleale 
Mass 

Interna 
troit 


t vist 
standa 


Enclosures, 


Merritt 


Engin 
MieGiel 


Wheels 
ling Whee 


Wheel 


Dressers 


d-Stephan Mitg ( 

‘> 

d Saw & Stamping Wks 
lo, N. ¥ 

nm, Thos. I New ¥ 


Machine Co Worcester 


tiona 
Mic! 
d Tool Co Cleveland. ¢ 

Tool-room 

& ts : idelp LP 


Consulting 
in & ¢'o., ¢ I New Yo 


eers, 


Engineers, Electrical 

Crocker-Wheele! Co Al 

Engines, Automobile 

Franklin Miz to svra sf 
N. 3 

Olds Grasoline Iingine Works 
Lansing, Mix 

Engines, Gas and Gasoline 

Abenaque Mact Wks., Westmin 
ster Station, Vt 

Brown-Cochran Co... Lorain, O 

Columbus ach. C« Columbus, ¢ 

Foos Gas Engine Co Spring 
Ohio 

Jacobson Mach. & M ( Wa 
ren, Pa 

Matthews, Hlug} Kansas ( 
Mo 

Mietz August, New \ 

New Era Gas Engine Dayton 
Ohio 

Olds Gasoline Engine Wks I 
sing, Mich 

Pierce-Crouch engine to Ne 
Brighton, Pa 

Struthers-Well Co Wa el & 

Engines, Oil 

Miet Angust. New Yo 

Engines, Steam 

Ame i Blower  ¢ Det 
Mich 

Buffalo Forge Co. B x. 3 

Rand Drill Co.. New Yor! 

Ridgway Dynamo & Engir ( 
Ridgway. Va 

Struthers-Wells Co Warren Pa 

Sturtevant Co... B. F.. Hvde Parl 
Mass 

Engravers 

Binner-Wells Co ( 9 

Engraving Machinery 

Gorton Macl (‘o (;e0 R 
Wis 

Exhaust Heads 

Burt Mfg. Co... Akron, © 

Sturtevant Co., B. F., Hyde Pa 
Mass 

Exhibition, Machinery 

Philadelphia Bourse 1’) s 

Extinguishers, Fire 

Badger & Sons Co... EF. B Le 
Mass 

Fans, Electric 

(;eneral Eleectrie Co New \ 

Northern Elec Mfg. Co., Madiso 
Wis 

Sprague Elec. Co.. New York 

Sturtevant Co Bb. F., Hyde Part 
Mass 

Westinghouse Ele & Mfg. ¢ 
Pittsburg, T’a 

Fans, Exhaust 

American Blowet! Ci Detroit 
Mich 

Sturtevant Co., B. F., Hyde Park 
Mass 

Files and Rasps 

farnett Co.. G. & HI Phila., P 

Hlammachetr Schlemmer & Co 
New York 

Montgomery & Co New York 


Nichols 
Reichhe 


Filing 


Cochrane 


Henry 
ford, 


Prov _ % 
EE. P.. New Yo 


on File Co 
‘Im & Co 


Machines 


Blv Co... Rocheste N 
& Wright Mfg. Co.. Ha 
(‘'onn 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. L., 


Economy in Time 
Accuracy of Product 
i 2 Features 


that adapt 


B. & S. 
Plain Grinding 
Machines 


to meet the requirements of 


Commercial oe 
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View in Grinding Department at our Works. 


Send us samples or specifications of work and we will turnish « 


CATALOG AND DESCRIPTIVE CIRCULARS FREE. 

















Filler, Iron 


(lark Cast Steel Cement Co., 
Shelton, Conn 

Felton, Sibley & Co., Phila., Pa 

Filters, Oil 


Burt Mtg. Co Akron, © 

Houghton & Co., E. F., Philadel 
phia, Da 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, Il 

Coates Clipper Mfg. Co., Worces 
ter, Mass 

Gem Mfg. Co., Pittsburg, Pa 

Stow Mfg. Co., Binghamton, N. Y. 


Forges 
rovnton & 
Mass 


radley & 
N. 


Pluimmer, Worcester, 


Son, C. C., Syracuse, 


Buitalo Forge Co., Buffalo, N. Y. 

turke Mach. Co... Cleveland, O 

lingersoll Sergeant Drill Co., New 
York 

Miner & Veck Mfg Co., New 


Hiaven, Conn 
Sturtevant Co... B. Fk 
Mass 


‘., Hyde Park, 


Forgings, Drop 


Anderson & Sons, W. IL., Detroit, 
Mich 

Billings & Spencer Co., 
Conn 

Clapp 
i 2 


Ilartford, 


Mfg. Co., E. D., Auburn, 
Lang Co., G. R., 


Cincinnati, O. 
Williams & Co., J 
N. ¥ 


Brooklyn, 
Wyman «& 


Gordon, Worcester, 


Mass 

Forgings, Hydraulic 

Wyman « Ciordon, Worcester, 
Mass 


Forgings, Steel 

Anderson & Sons, W. IT... 
Mich 

tuldwirf Steel Co., 

Erie Forge Co., Erie, 

Heppenstall Forge «& 
Pittsburg, Va 

Wyman « Gordon, 
Mass 


Detroit, 
New York 

Pa. 

Knife Co., 


Worcester, 


Forming Machines 


Ilartford Mech. Screw Co., Hart 
ford, Conn 

Foundry Furnishings 

Byram & Co., Inc, Detroit, Mich. 

Gem Mfg. Co., Pittsburg, Pa. 


Obermayer Co., S., Cincinnati, O. 
Paxson Co., J W., Phila., Pa. 
Stevens, Fk. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park. 
Boards 

Castleton, N. Y 


Friction 
Ingalls & Co., 





Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 
York 

Furnaces, E meling 

American Gas Furnace Co., New 
York 

Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City. 

Brucklieb, (.. New York } 

Chicago Flexible Shaft Co.. Chi 
eugo, Ill 

Westmacott Co., J M., Provi 
dence, R. I 

Furnaces, Melting 

American Gas Furnace Co... New 
York 

Furniture, Machine Shop 

New Britain Mach. Co., New Brit 
ain, Conn 


Gauges, Recording 


ristol Co., Waterbury, Conn 


Gauges, Standard 


Brown & Sharpe Mfg. Co. Provi 
dence, R. I. 

Iilenry & Wright Mfg. Co., Hart 
ford, Conn. 

Morse Twist Drill & Mach. Co.., 
New Bedford, Mass 


Pratt «& 
(fonn 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J 


Whitney Co., Hartford, 


Sawyer Tool Mfg. Co., 
Mass 

Slocomb Co., J i 

Starrett Co., L. S.. 


Fitchburg, 


Prov., R. I 
Athol, Mass 
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Steam 

American Steam Gauge & 
Mfg. (o., Boston, Mass 

Crosby Steam Gage & Valve Co., 
Boston, Mass 

Lunkenheimer 


Gauges, 
Valve 


Co., Cincinnati, O.- 


Gear Cutting Machinery 


Adams Co., Dubuque, Lowa. 

Becker-Brainard Milling Mach 
('o., Hyde Park, Mass 

Bickford Drill & Tool Co., Cin., O. 


Brown & Sharpe Mfg. Co., Provi 
dence, 4 


= 
Clough, R. M., Tolland, Conn. 


Dwight Slate Mach. Co., Hartford, 
Conn 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Foote Bros. Gear & Mach. Co., 


Chicago, Ill 


Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 


Co., New York. 
Hartford, 


Niles-Bement-lond 
Pratt & Whitney Co., 
Conn. 
Whiton 
London, 


Machine Co., D. E., New 


Conn 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, 
Gears, Cut 
Bilgram, Hugo, Philadelphia, Pa 
Boston Gear Wks., Boston, Mass 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I 
Caldwell & Son Co., H. W., 
eago, Ill. 
Cresson Co., 
Davis, Rodney, 
Earle Gear & Mach. Co., 
delphia, Pa. 
Eberhardt Bros. 
ark, N. J. 
Faweus Mch. Co., Pittsburg, Pa. 
Fellows Gear Shaper Co., Spring 
field, Vt. 
Foote Bros. Gear 
Chicago, Ill. 
Ganschow, Wm., Chicago, Ill 
Gleason Works, Rochester, N. Y 
Grant Gear Works, Boston, Mass. 
Hardinge Bros., Chicago, III. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott ca. 
Cleveland, O. 
Massey Mach. Co., 


Wis. 


Chi 
Geo. V Phila., Pa. 
Philadelphia, Pa. 
Phila 


Mach. Co., New 


& Mach. Co., 


The, 


Watertown, 


N. 

Messmer Mfg. Co., Ferd., St. 
Louis, Mo 

New Process Raw Hide Co., Syra 
cuse, N 4 


Pittsburg, Pa. 
Ilunter, 


cea, &. BD. 
Gottfried «& 
York 


(ear 


Nuttall 

Patterson, 
Ltd.. New 

Philadelphia 
delphia, Pa 


Wks., Phila 


Sawyer Gear Wks., Cleveland, O. 

Simonds Mfg. Co., Pittsburg, Da. 

Syracuse Raw Hide Co., Syra- 
cuse, : Y 


Taylor-Wilson Mfg Co., Alle 


gheny, Va 


Gears, Molded 





Caldwell & Son Co., H. W., Chi- 
"§ Il} 
Farrel Fdry. & Mach. Co., An 


sonia, Conn 
Franklin Mfg. ¢ 


‘o., Syracuse, N. Y. 
Greenwald Co., I. & E., 


Cincin., O. 


Tavior-Wilson Mfg. Co., Alle- 
gheny, Da 

Gears, Rawhide 

soston Gear Wks., Boston, Mass. 

Chicago Raw Hide Mfg. Co., Chi- 


cngo, . 
Earle Gear & Mach. Co., 
delphia, Pa 
Faweus Mch. Co., 


Phila 


Pittsburg, Pa. 


Gould & Eberhardt, Newark, N. J. 
Ilorsburgh & Scott Co., Cleveland, 
Ohio 


New Process Raw Hide Co., Syra 
cuse, N. Y 

Nuttall Co., R. D., Pittsburg, Pa. 

Syracuse Raw Hide Co., Syra 
cuse, N 

Gears, Worm 

Albro-Clem Elevator Co., 
phia, Pa. 

toston Gear Wks., 

Faweus Meh. Co., 

Gould & Eberhardt, 


Philadel 


Boston, Mass 
Pittsburg, Pa. 
Newark, N. J 


Grant Gear Works, Boston, Mass. 
Morse, Williams & Co., Phila., Pa. 
Nuttall Co., R. D., Pittsburg, Pa. 
Philadelphia Gear Works, Phila 


delphia, Pa. 
Simonds Mfg. Co., 
Taylor-Wilson Mtge Co., 
gheny, Va 


Pittsburg, Pa. 
Alle 





MACHINIST 


Generators, Gas 

American Gas Furnace Co., New 
york 

Graphite 

Dixoa Crucible Co Jos., Jersey 
City, J 

Obermayer Co., S., Cincinnati, O 


Grinders, Center 


Coates Clipper Mfg. Co Worces 
ter, Mass 

Ileald Meh. Co., Worcester, Mass 

Ilisev-Wolf Mach. Co., Cincin., O 

Mueller Mech. Tool Co Cin., O 

Niles-Bement-lond Co., New York 


Grinders, Cock 
Windsor Mach. Co., 
Grinders, Cutter 


Automatic Mach. Co., 
Mass. 


Windsor, Vt 


Greenfield, 


Secker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., Provi 


dence, R. I. 
Cincinnati Milling Mach. Co., Cin 
cinnati, O. 
Garvin Machine 


Co., New York. 
Gould & Eberhardt, ’ 


Newark, N. J. 


Greenfield Mach. Co., Greenfield, 
Mass. 

Heald Mach. Co., Worcester, 
Mass. 


Hisey-Wolf Mach. Co., Cincin., O. 

Niles-Bement-Pond Co., New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass 

Pratt & Whitney Co., 
Conn. 

Rivett-Dock Co., 

Smith Co., Chas. G., 
Pa. 

Grinders, Disk 

Besly & Chas. Il., 
iil 


Hartford, 


Boston, Mass. 
Pittsburg, 


Co., Chicago, 


Provi., R. I. 
Worcester, 


Diamond Mach. Co., 

Heald Machine Co., 
Mass. 

Iroquois Mach. Co., New 

Ransom Mfg. Co., Oshkosh, 

Rowbottom Machine Co., 
bury, Conn. 

Grinders, Drill 

Heald Mech. Co., Worcester, Mass. 

Niles-Bement-Pond Co., New York 

Standard Tool Co., Cleveland, O 

Wilmarth & Morman Co., Grand 
Rapids, Mich 

Grinders, Portable 

Heald Machine Co., 


York. 
Wis. 
Water 


Worcester, 
Mass. 
Hisey-Wolf Mach. Co., Cincin., O 


Grinders, Teol 


Armstrong Bros Tool Co., Chi 
cago, Ill 
Barnes Co., B. F., Rockford, Ill 


Barnes Co., W. F. & John, Rock 
ford, Ill. 
Brown & Sharpe Mfg. Co., 
dence, R. 
Burke Machinery Co., Cleve., O 
Diamond Mach. Co., Prov., R. I 
Gisholt Mach. Co., Madison, Wis 
Gould & Eberhardt, Newark, N. J 
Hisey-Wolf Mach. Co., Cincin., O 
Landis Tool Co., Waynesboro, Pa 
Lutter & Gies, Milwaukee, Wis 
Niles-Bement-Pond Co., New York 
Ransom Mfg. «‘o., Oshkosh, Wis 
Safety Emery Wheel Co., Spring 
field, O. 
Standard Tool Co., 
Vandyck Churchill Co., 
Walker & Co., O. S., 
Mass. 


Whitney 


Provi 


Cleveland, O 
New York 
Worcester, 
Mfg. Co., Hartford, Ct 
Grinding and Polishing Ma- 
chines 
Besly & Co., 
Ill 
Blount Co., J. G., Everett, Mass. 
Brown & Sharpe Mfg. Co., Provi 
dence, R. 

Builders’ Tron 
dence, R. I 
Coates Clipper 
ter, Mass 
Diamond Mach. Co., 


Chas. H., 


Foundry, Provi 


Mfg. Co., Worces 


Prov., R. I 


Fairbanks Co., New York. 

Gilmore Electric Co., South Bos 
ton, Mass. 

Goodell-Pratt Co.. Greenfield, 
Mass 

Greentield Mach. Co., Greenfield, 
Mass 

Hill, Clarke & Co., Boston, Mass. 

Iroquois Mach. Co., New York 


Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mehry. Co., 
Chicago, Ill 
Montgomery & Co., New 
Niles-Bement-Pond Co., 


York 
New York 


Chicago, 





July 6, 1905 


Grinding and Polishing Ma- 
chines —UContinued 


Northern Elec. Mfg. Co., Madison, 
Wis. 

Norton Emery Wheel Co., Worces 
ter, Mass 

Norton Grinding Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York 

Ransom Mfg. Co.. Oshkosh, Wis 

Rivett-Dock Co., Boston, Mass 

Safety Emery Wheel Co., Spring 
field, © 

Smith Co., Chas. G., Pittsburg, 
Da 


Tool Co., Cleveland, O 
Churchill Co., New York. 
Wheel Co Westfield, 


Standard 
Vandyck 
Vitritied 


\ 
Walker & Co., ©. 3S., Worcester, 


Webster & Perks Tool Co., 
tield, O. 
Wilmarth 
Rapids, 


Spring 


& Morman Co., Grand 

Mich 

Grinding Wheels 

Abrasive Material Co., Philadel 
phia, Pa 


Adams Co., Dubuque, Iowa 
Builders [ron Foundry, Provi- 
dence, R. 
Niagara Falls, 


Carborundum Co., 

™ us 
Corrugated Grinding Wheel Co., 
Philadelphia, Pa 


Diamond Mach. Co., Prov., R. I 


Hampden Cor. Wheel Co., Bright- 
wood, Mass 
Houghton & Co., E. F., Philadel- 


phia, Pa. 
National Corundum 

Buffalo, N. Y. 
Niles-Bement-Pond Co., 


Wheel Co., 


New York 


Norton Emery Wheel Co., Worces 
ter, Mass. 
Safety Emery Wheel Co., Spring- 


field, O. 


Vitrified Wheel Co., Westfield, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Grindstones and Frames 
Athol Machine Co., Athol, Mass. 
Niles-Bement-Pond Co., New York. 
Barrel Machinery 


Mach. Co. Prov., R. I. 
Whitney Co., Hartford, 


Diamond 
’ratt & 


Conn 
Hack Saw Blades an 
Frames 
Diamond Saw & Stamping Wks., 


suffalo, N 


Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York 

Massachusetts Saw Wks., Chico 
pee, Mass 

Millers Falls Co.,. New York 

Montgomery & Co., New York 

Patterson, Gottfried & Hunter, 
Ltd... New York 

Starrett Co., L. S., Athol, Mass. 

West Ilaven Mfg. Co., New Haven, 
Conn 

Hack Saws, Power 

lnamond Saw & Stamping Wks., 
Buffalo, N 

Fairbanks Co., New York 

Hoefer Mfg Co., Freeport, Ill. 

Millers Falls Co., New York 

Montgomery & Co., New York 

Niles-Bement-ond (Co., New York. 

Waterbury Farrel Fdry. & Mach 
Co., Waterbury, Conn 

West Haven Mfg. Co., New Haven, 
Conn 

Hammers, Drop 





Billings Hartford, 
Conn. 

Bliss Co., FE. W.. Brooklyn, N. Y. 
Chambersburg Engineering Co., 
Chambersburg, Pa 
Bradley & Son, C. C 

N. ¥ 
Gould & Eberhardt, Newark, N. J 
Miner & Peck Mfg. Co., New 
Haven, Conn 
Niles-Bement-Pond 


& Spencer Co., 


Syracuse, 


Co., New York 


Hammers, Electric 

Northern Elee. Mfg. Co., Madi 
son, Wis 

Hammers, Pneumatic 

Cleveland Pneumatie Tool Co., 


Cleveland, © 


Dallett Co., Thos. H.. Phila., Pa 

Ingersoll-Sergeant Drill Co., New 
York 

International Steam Pump Co., 
New York 

Niles-Bement-Pond Co., New York 

Rand [rill Co., New York 
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This Machine Will Remove Two Cubic Inches of 
Metal Per Minute. 


Don't you think that is reducing metal pretty fast> We do. Notwithstanding 
this remarkable grinding speed, when necessary you can get to within .0001 


inch of absolute accuracy. 


Here is a piece of work that requires two hours’ time on this machine, and 
you will no doubt agree with us that it is a good, strong argument for the tool. 











Y j 
Torpedo Shell. Nickel Steel. .025 in. Removed. Time, Two Hours. 


The No. 35 Landis Self-Contained Grinder is a powerful machine; in fact, 
about the largest and heaviest grinding machine built. Swings, water guards in 
place, up to 30 inches. Distance between centers, 150 inches. It can con- 


veniently be driven with a motor, and at the same time without overhead work. 





LANDIS TOOL COMPANY, Waynesboro, Pa., U.S.A. 


AGENTS— Walter H. Foster Co., 513 Williamson Building, Cleveland, Ohio. Walter H. Foster Co., 114 Liberty Street, New York. C. W. Burton 
Griffiths & Co., London. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg. Alfred H. Schutte, Cologne, Brussels, Liege 
Milan, Paris and Bilbao. A. R. Williams Machinery Co., Toronto. Williams & Wilson, Montreal, Canada. 
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Hammers, Power 


bradley & Son, ¢ «., Syracuse 


\ 
Niles-Bement-Pond Co., New York 


Scranton & Co., The, New Haven, 


(oonn 
Sutton Co.,. C. E., Toledo, O. 
Hammers, Steam 
Bethlehem Fdry. & Mach. Co., So 
sSethlehem, l’a 


bradley & Son, C. C., Syracuse, 
N 


(‘hambersburg Engineering Co., 


(Chambersburg, Va 

Vandyck Churchill Co., New York 
Handles, Machine Tool 
Schacht Mfg. Co., Cincinnati, O 
Handles, Screw Plate 
Standard Welding Co., Cleve., O 
Hangers, Shafting 

Cresson Co., Geo. V., Phila., Pa 
Fairbanks Co., New York. 
Ilyatt Roller Bearing Co., Harri 


son, 


Pryibil, P., New York. 


Wood's Sons, T. B., Chambers 


burg, Da 


Heaters, Feed Water 


Sturtevant Co., B. F., Uvde Park, 


Mass 


Heating and Ventilating 


Apparatus 


American Blower Co., Detroit, 


Mich 
Buffalo Forge Co., Buffalo, N. 


Sturtevant Co., B. F., Hyde Park, 


Mass 
Heating Machines 


Am. Gas Furnace Co., New York. 


Hoisting and Conveying 


Machinery 


Brown Hoisting Mchry. Co., New 


York 

Caldwell & Son Co., H. W 
eago, Tl 

Cresson Co., Geo. V., Phila., Pa 

Link Belt Engineering Co., Phila 
delIphia, Da 

Niles Bement-Pond Co., New York 


» Chi 


Hoists, Electric 

( & © Electric Co.. New York. 

Cleveland Crane & Car Co., Wick 
liffe, Ohio 


Curtis & Co. Mfg. Co., St. Louis, 


Mo 


General Pnen fool Co., Montour 


Falls, N 
Maris Bros... Vhiladelphia, Pa 


Niles-Bement-Pond Co., New York. 


Northern Engineering Works, De 
troit, Mich 
Sprague Electric Co., New York 


Sturtevant Co., B. EF... Boston, 


Mass 


Yale & Towne Mfg. Co., New 


York 
Hoists, Hand 


llarrington, Son & Co, Edwin, 


hiladelphia, Pa. 
International Steam Pump = C« 
New York. 


Moore Co., Franklin, Winsted, 


Yale & Towne Mfg. Co., New 


Hoists, Pneumatic 


Curtis & Co. Mfg. Co... St. Louis. 


Mo 
(reneral Pneumatic Tool Co., Mon 
tour Falls, N 


International Steam Pump Co., 


New York 
Rand Drill Co.. New York 


Igniters, «as Engine 


Franklin Mfz Co., Syracuse 
N 


Indicators, Test 


Reisner Mfg. Co., W. H., Hagers 
town, Md 


Indicators, Speed 


Norton Emery Wheel Co., Wor 


cester, Mass 


Starrett Co., L. S., Athol, Mass 


Indicators, Speed, Periph- 


eral 


Warner Instrument Co., Beloit, 


Wes 
Indicators, Steam 


American Steam Gauge & Valve 


Mfg. Co., Boston, Mass 


Industrial Railways 


llunt Co. ¢ W.. West New 
Brighton, N. ¥ 

Sturtevant Co B. I livde Park. 
Mass 





Injectors 
Lbesmond-Stephan 


bana, © 


International 

troit, Mich 
Lunkenheimer 
Sellers & Co., 


Inspection and Tests 


Hunt Co., 


Instruction Schools 


Nee Schools, 


Insurance, 


Hartford 
Ins. Co., 


Jacks, Hydraulic 


Bethlehem Fdry. & Mach. Co., 
sethlehem, 
Watson-Stillman 


Jacks, Planer 


Armstrong 


cago, Ill 


Key Seaters 
Baker Bros., 
3urr & Sons, Jno. 
M.. Ee 
Chattanooga 


enn 
Davis Mach. Co., 


nooga, 


rer, 


Niles-Bement-Pond 

Whitney Mfg. 

Keys, Machine 

Standard Gauge Steel Co., 
“alls, Pa 


Whitney Mfg 


Knurls 


Hammacher, 
New York 

Montgomery 

Lamps, Are 

General Electric 

Gilmore Electric 
ton, Mass 


Stanley G. 


field, Mass 
Westinghouse 

Pittsburg, 
Lamps, Incandescent 
General Electric 


Stanley G 


field, Mass 
Westinghouse 
Pittsburg, 
Lathe Attachments 
American Tool 
Bradford Machine 


cinnati. 
Fitchburg 


burg, Mass 
Niles-Bement-Pond 


Osgood, J 


Pratt & Whitney 


Lathe Dogs 


American Tool 
ton. Mass 


Armstrong 
] 


Billings & Spencer C¢ 


Conn 


fesiv & C 


Il 
Le Count, 
Conn 


Pratt & Whitney 


('onn 


Tindel-Morris 


Lathes 


Automatic 
Mass 


farnes (Co., 


Barnes Co 
ford 1] 
Rertram «& 


Dundas, Ont 


Blaisdell 


Il 
Bradford 
Bridgeford 


Davis Mach 
ter, N. ¥ 
Diamond Mae 
Draper Mach 
ter. Mass 


Fairbanks 
Fitchburg 


burg. Mass 


Flather «& 


Garvin Mae} 
Gisholt Mactl 


Wis 


(Gireaves, Kx 





Correspondence 


Hartford, Conn. 


tochester, ! 
Bullard Mach 
port, Conn 





Lathes —Continued 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool C 
Cincinnati, O 

McCabe, J. J.. New York. 

Marshail & Huschart Mehry. Co., 
Chicago, 

Mergenthaler Co., Ott., Balti- 
more, Md. 

Moline Tool Co., Moline, Ill. 

Motch & Merryweather Co., Cleve- 
land, O. 

New Haven Mfg. Co., New Haven, 
Conn 

Niles-Bement-Pond Co., New York. 

Osgood, J. L., Buffalo, N. Y. 

Prentiss Tool & Supply Co., New 
York. 

Robbins, L., Worcester, Mass 

Schumacher & Boye, Cincinnati, 
Ohio. 

ebastian Lathe Co., Cincin., O. 

eneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Shephard Lathe Co., Cincin., O 

Smith Co., Chas. G., Pittsburg, 
Pa. 

Springfield Mch. Tool Co., Spring 
field, O 

Sutton Co.. C. E.. Toledo, O. 

Vandyek Churchill Co., New York 

Von Wyek Mach. Tool Co., Cin- 
cinnati, O 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge- 
port, Conn 

Pratt & Whitney Co., Hartford, 
Conn 

Lathes, Bench 

American Watch Tool Co., Wal 
tham, Mass 

Blount Co., J. G.. Everett, Mass 

Faneuil Watch Tool Co., Boston, 
Mass 

Fenn-Sadler Mach Co., Hartford, 
Conn 

Ilardinge Bros., Chicago, Tl 

Pratt & Whitney Co., Hartford, 
Conn 

Stark Tool Co.. Waltham, Mass 

Waltham Watch Tool Co., Spring 
field, Mass 


Ss 
Ss 


Lathes, Boring 
Niles-Bement-Pond Co., New York 
Lathes, Brass 


Pratt & Whitney Co., Hartford 
Conn 


Springfield Mech. Tool Co., Spring 
field. © 

Lathes, Wood 

Seneca Falls Mfg. Co Seneca 
Falls, N. Y 


Letters, Pattern 

Butler, A. G.. N. Y¥. City 
Levels 

Lufkin Rule Co., Saginaw, Mich 
Mass. Tool Co.. Greenfield, Mass 
Lockers, Clothes 

Merritt & Co., Philadelphia, Pa 
Lubricants 

Bancroft, Sidney, New York 


Beslv & Co., Chsa H Chicago 
111 

Dixon Crucible Co., Jos., Jersey 
Citv. N 

Lubricators 

Besly & Co., Chas. H., Chicago 
11] 


Crosby Steam Gauge & Valve Co 
Boston, Mass 

Gem Mfg. Co., Pittsburg. Pa 

Lunkenheimer Co., Cincinnati, O 


Machinery Dealers 


taird Machy. Co., Pittsburg, Va 

Chandler & Farquhar Co., Boston, 
Mass 

Fairbanks Co., New York 


Garvin Mach. Co... New York 
Hill. Clarke & Co.. Bostor Mass 
McCabe, J. J New York 


McDowell, Stocker & Co., Chicago 
111 

Marshall & Huschart Mehry. Co 
Chicago I] 

Motch & Merryweather Co., Cleve 
land, © 


Niles-Bement-Pond Co... New York 

Prentiss Tool & Supply Co., New 
York 

Toomey. Frank, Philadelphia, Pa 

Tuohy Bros., New York 

Vandyek Churchill Co... New York 

Wormer Mehy. Co ( c Iv 
troit, Mich 








Machinists’ Small 


Anderson & Sons, 
Mich 
Athol Machine Co., 


semis & Call Hardware 
Co., Springfield, Mass 
tesly & Co., Chas. H., Chicago, III. 


Billings & Spencer 
Conn. 


Boker & Co., Hermann, New York. 


Brown & Sharpe 


dence, R 


Cleveland Twist Drill Co., 


land, 0. 


Hammacher, Schlemmer 


New York 


Lufkin Rule Co., Saginaw. 
Mass. Tool Co., Greenfield, 


Millers Falls Co., 
Montgomery & Co., 


Patterson, Gottfried 


Ltd., New York. 
Pratt & Whitney 
Conn. 
Sawyer Tool Mfg 
Mass 
Slocomb Co., J. T 
Standard Tool Ce 
Starrett Co., L. S., 


Syracuse Twist Drill 


cuse, N 
Wyke & Co., J., E 


Machinists’ Supplies 
Anderson «& Sons, W 


Mich. 


Bemis & Call Hardware 


Co., Springfield, 
Frasse Co., Peter 


Hammacher, Schlemmer 


New York 
Montgomery & Co., 
Whitman & Barnes 


cago, 


Magnets, Lifting 
Cutler-Hammer Clutch 


waukee, Wis 
Electric Controller 
Cleveland, © 


Mandrels, Expanding 


Nicholson & Co., 
barre, Pa 


Western Tool & Mfg 


field, O 


Mandrels, Solid 


Cleveland Twist Drill 


land, © 
Morse Twist Drill 


New Bedford, Mass 


Pratt & Whitney 
Conn 

Rogers, John M 
Drill Works, ¢ 
N. J 


Standard Tool Co., 


Measuring Machines 


Pratt & Whitn 
Conn. 
Rogers John M., 


Irill Works, Glouce 
N 


Mechanical Draft 


American Blower 
Mich 

Sturtevant Co., B 
Mass 


Metal, Bearing 

Besly & Co., Cha 
11) 

Patterson, Gotttft 
Ltd., New York 

Phillips & Sons ¢ 
cle Iphia I’a 


Micrometer Calipers 


brown & Sharpe 
dence, R. 1 
Co 


Slocomb J 
ss 

Starrett Co., L. 8., 

Syracuse Twist Dril 
cuse, N. ¥ 


Milling Attachments 


Adams Co., Dubui 
American Watcl 
t} 


ham, Mass 
Becker-Brainard 
Co Ilvde Dark 
Brown & Sharyp 
dence, R 


Cincinnati Milling 
cinnati 2 
Kemnpsmith Mfg 
Wis 
Niles-Bement-Pond 
Whitney Mfg. Co 


Milling Machines, Hand 
| Osgood. J. L.. Buffalo 


Whitne Mfg. Co 
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Some Corliss Engine Tools. floor. Each size of hole has its own ma 


drel, which is wer end t 

EDITORIAL CORRESPONDENCE ht a socket in the center of tl table, 

The accompanying illustrations show dinary boring mill The roughing cut upper end of the mandrel being carried 
some special appliances in use in the completed, the finishing cut 1s made by the bearing which, in the ilustration, 


shops of the Hardie-Tynes Works, Bir- 
mingham, Alabama. Beginning its opera- 





tions by devoting its attention to general 
jobbing work and later taking up sugar 
mill machinery, this company, since build- 
ing its present shops, four years ago, has 
devoted itself to engine work, of which it 
produces an output averaging fourteen 
Corliss and ten slide-valve engines per 
month, many sales being made in the 
North and East. The tools represent a 
lack of faith in the ultimate economy of 
sinking a large amount of capital in an 
elaborate outfit, much of which must 
stand idle or be used on work for which 
it is not adapted much of the time. The 
work done by them is beyond criticism, 





and they certainly represent a high order 
of ability in designing such appliances 
Fig. 1 shows a home-made machine for 





turning and boring flywheels, the general 
construction being obvious from the illus 
tration, in which the machine is shown 
with the boring bar in place for boring 
the shaft hole. In starting work upon a 
wheel, it is centered upon the table by a 
tram attached to the boring bar, by which 


the jnside of the rim is correctly adjusted 





The next operation is the boring of the 
hole, during which the table is stationary 
the weight of the wheel making any I CRANK N HOL! 
very elaborate strapping to the table un 
necessary. When turning the rim, the imserting a mandrel within thi , i \ rt W hee 
whee l 1S, of course, strappt d down secure- collection f thes ndre]l being een tl 
ly and the roughing is done as in an or at the left of the machine, lying on the’ in ha they at dily clamped upon 





{ r} ee ome ties. ¥ 
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42 
the mandrel and entirely free from the 
table, from which they are driven by 
means of drivers shown thereon 

It will be observed that as thus ar- 
ranged, the machine becomes a true ver 


tical lathe, and it is needless to add that 


the wheels made on it run true when 


done The tool boxes will be seen to be 
mounted upon swivel pieces, which hang 
from bolts at their upper side, and are ad 
justed for the required taper by slotted 


bolt-holes at their lower ends 


Very likely some of the machine-tool 
designers who read these pages will look 
upon this illustration in a patronizing 


manner, but it seems to me that this ma 
chine contains food for thought. It turns 
and bores flywheels up to 26 feet diam 
eter; it does them in a very satisfactory 
manner and in very reasonable time, and 
it did not cost much money. These works 


have an excellent 10-foot boring mill, on 
which wheels below that diameter are fin 
ished, and it is the experience of the com 
pany that because of the use of a mandrel 
for the finish cut the wheels made on this 
machine run, as a rule, better than those 
made on the boring mill, while as for the 
machine, it is sufficient to 


tools 


power of the 


say that with two cutting it will 


readily pull a cut 1 inch deep with 1-16 
feed 


boring and turning 


The total time required for 
16 feet di 
ameter by 30 inches face is 30 hours. It 


inch 
a wheel of 


seems to me that there is in this machine 
a hint for the design of a special flywheel 
machine, and that 1f some of our machine 
tool designers will take the hint, and not 
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FIG. 3. CRANK-PIN 


spoil it with unnecessary elaboration, they 
will produce a machine that will sell. It 
should be added that the driving teeth of 








HOLE-BORING FIXTURE. 


the table are short, after the practice that 
our columns from 


teeth 


has been advocated in 


time to time. The original were 











FIG. 4. VALVE-SEAT BORING FIXTURE. 
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and they 
Sub- 


of standard 
promptly gave trouble by breaking 


added with 


made proportions, 
sequently new segments wert 
shorter teeth, and no difficulty has since 
been experienced. 

Figs. 2 and 3 show a fixture for boring 
crank-pin holes, which is the outcome of 
difficulty 
shrunk in place and keyed 


considerable with untrue 
The crank is 
before the pin-hole is bored, after which 


the 


pins 


the fixture is mounted upon shaft in 


the rear of the crank—a deep V-notch 
insuring parallelism The gearing which 
drives the boring bar is mounted upon a 


block which is adjustable radially on the 
main bracket to permit adjusting for any 
length of crank. The feed is quite in 
genious, and is shown in Fig. 3. The 


feed-screw carries a notched nut which 


it normally turns, and so long as it does 





there is no feed to the bar. In order to 
accomplish the feed it is only necessary 
to stop the rotation of the nut, and this 
is accomplished by the spring hook shown 
hanging on the far side of the nut. Re- 
volving with the screw is a collar against 
the hook 
rormally holds it out of engagement with 
the the the 


notch 


which spring rests, and which 


notches in circumference of 


The 


one 


collar has, however, a 


of 


nut 


upon part its circumference, and 
as this notch passes under the end of the 
hook it the to 
notch in the rut, thereby 
until the advancing 
collar notch again lifts the 
with the nut 


The work done by this fixture might, in 


allows latter engage a 
Stopping its ro- 
of the 


out of 


edge 


hoc 1k 


tation 


engagement 


the estimation of some mechanics, neces 
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sitate the use of a boring mill with a spe 
t 


cial crank pin hole boring attachment. 


parallelism ot 
left the 


which would assure true 


shaft and pin holes as they ma 
but 


allelism after the shaft 


chine, which would not insure par 


was forced home, 
which this fixture does 


Fig. 4 shows an attachment for boring 


the valve seats of Corliss engine cvlin 
ders, which again takes the place of very 
elaborate machines that have been con 
structed for this purpose The general 
operation of the fixture is apparent from 
the illustration, but the method of locat 


ing its two ends in line, and at the propet 


places, will be of interest. Resting on 


} 


top of the cylinder will be seen a templet 


for the bonnet bolt-holes, and between 
the bolt-holes of the templet will be seen 
some square openings with fine V-points 








CYLINDER BORING MACHINE 


FIG, 5 


which mark the horizontal and vertical 


center lines of the bolt circle. The cylin 


ders are bored, faced and planed exter 


nally, and are then placed upon a_ face 
plate, from which and from the end 
faces of the cylinder horizontal and ver 
tical center lines are scribed upon the 
bonnet seats, by means of a surface gage 


and straight-edge—the scribing of the two 


being of course mn 


the 


ends of a valve seat 


line with one another. By means of 
V-points in the templets they are readily 
located to the 


upon the 


scribed 
the bolt 
holes are then scribed through them, and 
Each 


or 


agree with lines 


valve-seat faces, and 


obviously in correct position fix 


ture flange is double, an inner false 


flange being secured in position by tap 


bolts entering the holes in the valve-seat 





faces he outer ¢ eter of 1 false 
tlange 1s turned to receive t red 1 1 
flange ¢ the x1 ‘ \ ( 1 
cated nm correct ement Vit Lie { 
or tals« ng nd wit mate t 
other end of the ‘ 

lig 5 shows another | 
chine, of whi the oO S re 
which, like the ot ( es high eft 
ciency W h OW «¢ s certainly 
does not seem t b a pportu \ 
for the bore to be other 
straight Phi pport f 1 ‘ t 
the bar wi le sCeel 1 e cul awa Ite? 
tiie mal in tiie t st 
thi being done ‘ t pel tiie 
bor of e cr g 
lacing oT the I ( ) \ 
block end ot 1 f e p 

“ portion of ne ear 





and the support b r for right 
and left-hand frame lhe boring ot 
course done by a tra 1 head on th 
bar i \ | 

A bushe I peas n Wi ! equals 60 
pounds \ bushel of potatoe in Wigan, 
equals 84 pounds \ bushel of corn, in 
Sunderland, equals {0 pound \ bushel 
of corn, in Shropshire, varies, 72 to 75 
pounds \ bushel of corn, in Hereford, 
equals 03 pounds \ bushel of corn, in 
Newtown, equals 80 pounds In Corn 


wall it is supposed to contain 240 pounds 


A boll of wheat, in Buteshire, 1als 240 


eqi 


pounds \ boll of barley, in Buteshire, 
equals 320 pounds. A boll of oats, in Ar 
gyllshire, equals 6 bushels 
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How Gun-Barrels Are Straightened. 


BY WILLIAM H. AVIS 
It is conceded by gunmakers that the 


most difficult part of a gun to make is the 


barrel. If the interior of the barrel is 
incorrect the whole gun is liable to prove 
worthless. This does not necessarily 


mean that the bore must be absolutely 
perfect. But the nearer the workmanship 
approaches that standard the better. It 
that a sometimes be 
more or less defective and shoot very ac- 
curately; but this is the exception and not 
the Defective articles, of whatever 
description, are not apt to be sought after, 


is true barrel can 


rule 


nor can they be depended upon; in fact, 
The 


uni- 


unreliable 
the 


they are sure to be 


nearer barrels approach same 
formity of workmanship the nearer will 
they average alike in shooting qualities 
As the barrel is the most difficult part 
of the gun to make, just so is the straight- 
ening of the barrel the most difficult op- 
No theoreti- 
cal education is necessary in this branch 
of skilled but 
physical requirements which are absolute 


Above all, the 


blessed by 


eration in its manufacture 


labor, there are certain 


ly indispensable. barrel 
nature 
Weak 


eyes cannot possibly stand the strain, and 


straightener must be 


with strong and perfect eyesight. 


sometimes strong ones deterioriate to the 
extent of compelling their owner to quit 
the business. Then, again, the barrel 
traightener must be a man of fairly good 
judgment. It is very doubtful if there 
are one hundred persons engaged in this 
pursuit in the United States and Canada. 

To become a first-class straightener, one 
should have not only perfect eyesight and 
natural ability, but also, where possible, 
constant practice on all varieties of bar 
the difficulties the 
straightening operation vary according to 
the barrel The 
larger the bore and plainer the shape, the 
less the difficulty. Shotgun 
only require less skill in this operation, 
but not the the 
the straightening of 


smaller the 


rels, as 


attending 


the caliber and form of 


barrels not 


there is strain on eyes 
rifle 
the 
always. 
diffi 
The 


caliber are 


attends 

The 
the 
‘xtremely heavy barrels are 


which 
barrels caliber, 


greater strain on eyesight, 
I more 
cult to straighten than light ones 
least difficult in 


those of soft steel and round shape; 


whatever 
ex- 
where sight studs are brazed on 
barrels. All 


greater or less 


cept 
crooks 


but 


nickel-steel brazing 


barrels to a extent, 
soft 


is less difficult to straighten an 


steel is less affected than nickel. It 
octagon 
shaped barrel than one which is octagon 
for half its length and the 


round other 


half. Nickel-steel barrels, of whatever 
shape, are always more. difficult to 
straighten than soft steel of any shape 


Rapidity and excellence of workmanship 
determine the first-class expert in this line 
of work, the same as in all lines of human 
effort He is the best 


the quickest and hest 


who does his work 
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I will endeavor to explain the method 
of straightening, so that the reader may 
understand the operation. The tools used 
are three in number—a hammer, a block 
and a straightening shade. The hammer 
weighs from 3% to 5 pounds, according 
to the workman’s preference. Some use 
two hammers—a light one for light work 
and a heavy one for heavy work. The 
block, Fig. 2, is a square piece of soft 
steel, a foot square. It stands on an iron 
base about 3 feet high. Sunk in its face 
are two hardened steel the front 
one is fixed straight across, and the rear 
one is at an angle. An iron rod at the 
back of the block holds the rest in which 
the operator places the barrel when sight- 
the shade in order to the 
crooks. The shade, Fig. 3, is a square of 


dies; 


ing locate 


ground glass having a narrow line direct- 


ly across the center. It is either set in 


July 13, 1905 


then the barrel is necessarily straight from 
one end to the other. 

In order to demonstrate the 
manner in which the straightening proc- 
refer the reader to 


clearly 


is carried out, | 
which give interior views 
Here it will be noticed 


ess 
Figs. 4 and 5, 
of a gun barrel. 


that the irregular lines approach each 
other in some places and that they draw 
apart in others, as at A and B, Fig. 4. 


Now note Fig. 5, and it will be found that 
where the 
diverge in 


in identically the same places 
lines approach in Fig. 4 they 
Fig. 5, as at C. Again, at D, 
they approach, where at B, Fig. 4, they 
recede. This demonstrates the appearance 
of the lines to the practiced eye just be- 
low and just above the center of the 
bore of the same barrel. That is, if the 
lines when caught below the center of the 
bore appear like Fig. 4, they wall if caught 


in Fig. 5, 
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FIG. I. THE 
the upper half of a window or suspended 
directly in front of one 

The narrow line across the shade casts 
the sHadows down the bore of the barrel, 
which determine the degree of its straight- 
shadows are narrow and 


ness These 


sharply defined. There is one on each 


side of the barrel, and they extend from 


the middle of the barrel outward to the 


end toward the shade. If the barrel is 
straight at that end, the shadows them- 
selves will be straight; but if the barrel 


the shadows will run in ir- 


the greater the irregularity 


so. cr oked, 

regular lines 
of the lines the more crooked the barrel 
It is the straightener’s business to rectify 
this irregularity and make the lines run 
straight When this 
plished on one end of the barrel the other 


has been accom- 


end is corrected in precisely the same way. 
Thus, when the shadows run straight from 
the middle of the both 


barrel to ends, 





STRAIGHTENER AT 


WORK. 


above the center assume the opposite ap- 
and 


pearance indicated in Fig. 5, vice 


Some straighteners catch the lines 


versa. 
below the center of the bore and some 
above. This is simply a matter of choice 


and all tends to the same final result 
Wherever the lines in a barrel approach 
each other, the barrel must be struck in 
such a way as to cause the lines to spread 
This 
is done by placing the barrel across the 
block on the dies, with the place to be 


and assume a straight appearance. 


struck resting directly between the dies. 
Should a mistake be 
be struck where the 


straightener would have a 


made and the barrel 

lines spread, the 
more crooked 
proposition to contend with than ever. Or 


should 


necessary 


the barrel be struck heavier than 
in the proper place the result 
would be the same as if hit in the wrong 
place 


In straightening a barrel 
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ener always begins on the middle crook, brazing, proving ga £ I 
as E, Fig. 5, and works outward toward rels more or less, and when they are of 500,00 lt 
the end. This crook must be g ut first. crooked it is mnecessat that ‘ be gi ( \ 
WU hen the barrel has been successfully strals p \\ 70 
straightened, the lines will have a straight Siig anand 
appearance, as at /’. There is one exceP- Report of Progress in Ruling Dif- , 
tion, however, to this rulk Sometimes ; : ng rriage, t lnperfectior wl 
the shadows approach each other sharply fraction Gratings. hi prevented 1 ttainment of 
is in Fig. 6; no matter how the ba rel ( I 
mav be turned the lines will ok tl \ HELSON LOWE 
same [his condition never indicates The principal « \ tl ( 
crook It is caused bv a rrow ring, 01 veration of this ¢ r W ‘ 
Ow pl ice n the surface of the bore lhe to win V1 t lx \ r 
trouble is rectified by setting in’ the | ( ( It w ( 
ing—a nice bit of work when proper! é ( that P , 
done [he exact spot where the ring hes 23 t | | presel 
S ted 1 ts t | bat ‘ 1 ( by ] 
nd is struck round and round with tl £ gw pp I 
numer, ¢ ectly n top t | S re tomate ( 
f « e, depresses the « f t te p e dey whi 
‘ 4 parti r po ( t \\ t \ 
| } 
| 
ee Té 4 
f 
FIG, 2 = ———————- pie 
\ y) F A B t isl 
FIG, 4 ( { witl 
I { | { ( 
rec t I I nf 
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- F E an D a : ' Ns 
FIG — Ww ( dur t 
{ ; ; 
aan = ; - : 
ee F i 4 ' 
5 ASTER ALI TOE TTT er ‘ 
y = : ee ke 
HE STRAIGHTENIN PI ES AN H col I : t » 
pt ! | ts with I 
the inside surface so that the ring soon and the compet h Vi \ ‘ ew I 
stands higher than the regular surface of way as to correct tl g er! ) Ing ( ff n b 
the bor: [he barrel is then reamed, and different parts ot t crew q t nd 
if the operation has been properly per 4. The grating « g tl 
formed the ring will disappear iry sé t « el ft weight 
lo be able to strike just the right blow rests on the w t St ( Ge R rd 
n the right place is a matter which takes 5. Only one ot t] Ly faces Guentl VT | kf f the 
irs of constant practice \ let-up, even need be accurat ght, and this ae result le 1 
for few weeks, throws the straightener curacy 1s secured t e of the intet Par healing 
t of practice, and it takes som little terometer qi f egg It 
time to get back into line again. In fiest- 6 The rulis d is not pivoted, | ) ices dhiee a 
ss concerns new models are constant] but 1s atta I g carriag ed , { 
ming to the front, and this causes th exible copper but easheaies 
straightener no end of trouble throug 7. ihe p , mi 
nending « ges int shape of the bar thermostat mp | P | 
rels [he intertfe t ved that the 4 14 
In cor on it should be tated tl esidt rl Ww Ww f the | in " 
rrelis a Sstraigntene¢ tro. tnre t rd I t I ght w d t 1 ! tastenit t 
ve times ding the style of the resulting grating may be 14 incl ‘ band th 
barre d perations throug! wl *Abstract « i paper presented at the Chi ' ral ' 
t t Phvsical Society Apri 
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Semi-Automatic Hinge-Milling Ma- 
chine. 

The machine shown in the accompany 
ing drawings was designed for the pur 
pose of milling gray-iron or cast, drawn 
With simple 


modifications it would be capable of being 


or extruded brass hinges 


utilized for machining any comparatively 
small castings where the surfaces to be 
finished are of small dimensions. — Its 
output compared with that of the old 
style machines is remarkable This is 
due to the fact that the machine is con- 
tinuous in its operation, the output being 
limited entirely by the speed at which it 
can be fed. On the particular job for 
which the machine was designed the out 


put ranges from 60 to 100 per minute, ac 
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A—feeds the 
blanks one at a time from a heap thrown 
upon the feed table B, into the chute C, 


seated upon the platform 


from which they fall into jigs or holders 
carried by the rotating jig-carrier D. One 
turn of the jig-carrier allows the blanks 
to be machined, after which they are com- 
pelled to fall out of the machine into the 
pan 

Figs. 3 and 4 show the construction of 
what might be termed the machine 
proper. It is here shown arranged for 
the operation known as gapping—l. e 
machining the blanks, lig. 5, to allow the 
projections to enter the openings. The ar- 
rangement of the cutters being different 
for each half of the hin necessitates 


the employmert of two machines or run 
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Referring to Fig. 4, it will be noticed 
that the cutter teeth are disposed spirally, 
but the hinges are arranged concentric 
ally with respect to the center of the ma- 
chine. The drawings clearly show how 
the jig carrier is held and driven 

The cutters are provided with an idle 
part—about one-sixth of the periphery 
to enable the blanks to be fed in and to 
fall out. Br is the hinge just fed in. The 
jig, rotating in the direction denoted by 
the arrow, passes the blank to position 
B2, then 83, B4, and so on until by the 
time it reaches position Bg it is nearly 
milled, and at Bio is ready to drop out, 
an opening (not shown) being provided 
for this purpose. 

Immediately beneath the path of th 


B 
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SIDE AND END VIEW OF HINGE-MILLING MACHINE, 


cording to the skill of the operator his 
IS against I2 to 20 per minute per oOper- 
ator on the old stvle machines hese 
consisted of reciprocating slides upon 
which the hinge blanks were clamped and 
fed up automatically to rotating cutters 
during which action the operator was en 
gaged in taking out the hinges previously 
milled and replacing them by blanks. This 
method entailed the employment of a 
rather careful operator. With the new 
machines no care whatever is needed, as 
ro accident can possibly occur from in- 
correct feeding; the machine simply re- 
jects imperfect or incorrectly fed blanks 
igs. 1 and 2 show the general con- 


struction of the machine. The operator 


ning through a batch of each half inde 
pendently, the, former being the better 
plan, as at any moment two parts may 
be tried together to test the wear of the 
cutters. With a single machine a good 
set of gages—preferably limit—is needed. 

Contrary to the usual plan, the cutters 
are stationary, the work revolving. The 
cutters, which are of special form—to be 
described—are mounted upon a centrally 
fixed arbor 4. The hinge blanks B are 
fed into the jigs or holders C, which 
are formed of two parts, hardened and 
screwed together. The jigs are adjustable 
radially by means of the wedges D, to 
regulate the depth of the gaps in the 


hinges 


hinges is tixed an adjustable hardened- 
steel segment F. This guides the hinge 
until it 1s completely machined at position 
Bio, when a gap (cut-away portion) in 
the segment allows the hinge to drop 
through. The idle are of movement is 
such as to just allow time for the drop 
ping out and feeding when the machine is 
making 15 turns per minute. 

The cutters E, shown in Fig. 3, are 
those used for cutting drawn or extruded 
brass blanks. For gray-iron blanks, in 
which the gaps are cast to allow for ma 
chining at the sides only, narrow cutters 
re used (see Fig. 6). : 

\s shown in Figs. 3 and 4, the machine 


was designed for hand fe: 


cine 
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tion being to run the machine slow enough 
to enable this to be done. It was found 
necessary, however, to add the feeding 
attachment shown in Figs. 7 to 11 

This attachment, however, being shown 
for convenience arranged for feeding 
blanks for another process, that process 
had better be first de scribed 

Che upper part of the machine or jig 
carrier, Fig. 3, is arranged for removal 
at the point G, to enable it to be inter 
changed with other carriers for different 
processes and varying sizes 

Figs. 12 and 13 show the operation of 
milling the ends of the hinges after as 
sembling the two halves Phe jig in this 
case 1s formed of two rings | and B 
shrunk together, the outer one having 
mternal pockets provided for receiving 
the hinges. The one carrier C in this case 
accommodates all lengths of hinges, tl 
yg 4 and B only being removable for 
interchanging 

In this case the hinges are support 
through the arc DD only, after this point 
the inner sides of the cutters form a guid 
through the remainder of the movement 

In the case of both operations, gapping 
and ending—as the latter described proc 
ess 1s termed—the position ot 
most cutters and the top edge of the jig 
carrier is kept constant for all sizes of 
hinges in order to save altering the lenet! 
of the feeding chute Figs 7 and & 
hence it 1s necessary to provide verti 
adjustment for the bearing rings or seg 
ments /*, Fig. 3 

In the first described process, gapping, 
to enable the jigs to be set readily, the last 
tooth of the cutter—H, Fig. 4—1s groun 
without clearance and the same _ rad 


listance from the center as the pre 


! 

tooth K \ hardened steel gage-hings 
provided for a locating piece This gage 
hinge is inserted in the pocket or jig and 


the jig is forced in by means of. th 


; dl ; 
screws L and wedges J) unt t gig 
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so formed that the 


om, 
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When the chute C is m the position The backward swing of the chute is A Dream Trade School. 


thown in Figs. 7, 8 and 10, a hinge blank controlled by the buffer shown, which BY “ENTROPY 

free to fall into the jig carrier G. The forms part of the washer L, clamping the Has anvone heard lately from Prof 
arrier G, rotating in the direction denoted cutters in position. Higgins’ scheme for a trade school? I 
by the arrow, carries with it the lever F The chute head B is readily removable was reminded of it by a dream a few davs 
by means of the contact of the triggers H to enable jigs, etc. to be interchanged. ago | dreamt that I was wandering 
ind A Phe lever F is pivoted angularly The screws N are slacked, when a portion about my home city seeking something 


shown in Fig. 11, in order to compel of a turn of the chute head permits of its apoyt which I might write. to the edifica- 
the end carrying trigger Hf to rise out of | withdrawal tion of your readers; when I noticed a 


engagement with the trigger A, and so This machine is the invention of Chas distinct hum of industry coming from 
ifter allowing time for the hinge blank Taylor, of Birmingham, England Mr. some shop buildings that have long been 
A 


Feeding Table 


Feeding Table 
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N 
Hard Steel 
Gaye Piece. 
| 
| 
c 
1, | 
= on 
Wie —S Spring attached to 
— framework which 
XS < s the feeding table 
F irric ° 
mo 9! " mn M ——— - 
> WWW WW Buffet 
— L 
“—H sonernenne 4 Cutter Cutter 
= Spindle 
( . Distance 
| iy G ~ Bushing 
| } ~~ | 
i 4 Section a-a FIG, !1 
FIG, 7 
J 
° 
\ 
imerican Mu chimist 
FIG, 10 
DETAILS OF FEEDING APPARATUS 
to fall, return to its normal position, as Taylor would be glad to learn of any idk [ went in and explained to the 
shown, pulled by spring WM ready to be purpose to which the principles could be youth at the desk that I was a sort of 
caught up by the next trigger, each com- applied besides that named—1. ¢., the ma general pirate, and asked permission to 
partment in the carrier being provided chining of hinges. * go in and scalp a few ideas. He not only 
with a trigger similar to K. These trig Francis W. SHAW readily assented, but furnished a young 


gers are ground equi-level on their upper canes man to act as a guide. We reconnoitered 


surfaces On the Northern Railway of Francethe the first floor first. Everything was go 
Every turn of the carrier compels the engineer is placed on the left side [he ing full blast in true machine-shop style 
shoot C to swing 10 times and hence 10. trains are run on the left-hand track, and What they were making I don’t know, 
hinges are fed, resulting in an output of the signals are to the left of the road- but whatever it was they were keeping 
bed things moving. Only in two particulars 


10 hinges per turn 
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was there anything noteworthy. One was No; any boy can earn enough to sup Ni 
that all the workmen seemed very young, port himself. Sometimes he doesn’t hav: 
and the other was that everyone that had much spare time for study at the start nti 
a “running job” seemed to have a book but he is learning in the shop all the time; W: 
in his hand. I spoke of this to my guide, so before long he gets on his feet. We hand, 
and asked him if they allowed the men to have some w are helping support others ing t 
read while on duty besides themselves s well as getting at wh 
“Why,” he said, “they have to study ducatio1 ot 
sometime; why not now?” By this time we had reacl t fore 
“Study,” I said; “what are they study r, which appeared to 1ostly give ik 
ng for?” ip to wood-work of different kinds work 
[his is the shop of the Co-operativ: sked ¢ ft s what trade he ex H 
School,” he said; “they are getting their pected to fi W He replied, “I car \ 
I thought I knew the difference between guess I'll s | get | 
1 shop and a school, and this was a new t rther é 
name, so I began to pump him How wv \ k \ \ ire fa 
‘What do you mean by co-operative ugh ahead He answered, “When | g 
school , oe Here mv gui x k 
The boys come here to earn a living p ed t that t tl bi 
ind the cost of their schooling, or a vere being kept track of em é 
much of it as they need to, and the rest bout tow en ged them t 
of the time they spend in study, recita themsely ! I positions (nd \ 
tion and lectures. It is run by the co ilso that boys w ( to temp 
Leather Dust 
— 
——— ee 
i 
QZ 
Sh 
awa " 
oo eee FIG, 12 
SECTIONAL ELEVATION 
/ETAILS OF 1 {ACHINI 
operation of the leading manufacturing fill jobs so tl emplove d ( \ 
interests here.” to size ther up; 1 fact. that the scho« 
“What do you teach them?” was not only training school but a sort P 
“Anything that they call for along the of reservoir on which any of th 
shop and mechanical engineering line, op rating shops could draw for 


from the three R’s up. The only limita- any 


tions are that the boy must have a good wer 
the 


preparation for whatever study he wishes 


t 


and write t 


those sub 


If 


decent English, 


he 
he 


spell 


can’t 


has to take 


balanced. 


jects whether he likes it or not.” thet 
‘How long is the course?” edu 
‘There is no course eve boy takes dr 
his own way, under the teacher’s advice wel 
“What are the requirements for admis 
\ good record for bel I d a let patt 
Po fro) previous employer recom got 
mending him to us d 
Doesn't ve to be less of tl 
expe t | trace ‘ le to n . . 





o take up, and his studies must be fairly tion 
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bovs left fo obs they ( 
keep p their tud 7 { 
Dy paying as t 
s I learned stayed on 
rn i do 1 nd il? pi 
lay; others expressed _ st 
f vetting fi te 1) | I 
r on we came Ipo! 1 
oT ice oT ] t 
| ] nilase 4 t 
| xp 
tor ct eit 
for ome f the t 
] +} ; 
f 4 . ' 
| ¢ Sim t )) 
the draft f I 
lid ne wet « t , 
} 1 


K at pl known bet 
pay wl ft after pay 
o x mt ¢ 1 
n the propor 
tures ding t 
i \\ 
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me, Lhey re 
“ | but they answer 
pment has been giver 
t rs, | larly the sm 
fF th, sala te hes 
t 7 ho wait 
‘ ut 
Tew iriy 
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A Successful Foundry Combination. 
1 

with the above title read by Archibald M. 

Loudon at the recent New York meeting 


ie following is an abstract of a paper 


of the American Foundrymen’s Associa- 
tion 

Ihe foundry foreman, as often found, 
is one who, in his own mind, has attained 
all As he 


PTOWS older he does not improve with age, 


the glory of the sand heap. 


as whisky is said to; he is always thinking 


tia i oO! 


ha 


busi Css 


can tell him anything, a> he 
spert twenty or thirty years at the 
‘The the 
ternmaker suggesting how he should mold 


idea of foreman pat 
Then he may have the 
to and 


when they meet over work to be done it 


this piece or that! 


foundry chemust contend with, 


is the same story. Before such a man as 
the foundry chemist was invented he was 
\r results. 
“in his mind,” 


obtaining Many a time the re 


sults were because he was 
not informed to the contrary 
The 


man in his way 


foreman patternmaker 1s a great 
Fancy the foundry fore 
man going into the pattern shop with his 


inquiry about what is coming next, and 


then suggesting that the pattern s le bs 
made such and such a way. The usual 
argument arises about it, and no matter 
how pleasant the beginning, it usually 
winds up with a fall-out; and the worst 
way to get the job out is fixed upon to 
show the foreman he doesn’t know what 
he is talking ahout. The manager ts told 
the story in two ways, neither correct 
lhe chemist is the man to make soft 
castings out of hard iron and_ so forth, 
hut many a sore heart both he and the 


foundry foreman would avoid if they did 


not know quite as much, “in their minds.” 

Now, ivsiead of this trio always pulling 
Ca | hi wt) Wav, it W uld | vastly b ob im 
if they could pull together. As men they 
should meet as often as possible outside 
the shop and get the best that is in each 
to cheer their lives. In the foundry the 
work usually begins at the pattern shop. 


lf it is an old pattern, if advisable, changes 
the 
They should not 


mutually agreed upon between two 


foremen can be made 


close a discussion until a_ satisfactory 
agreement is reached. If anew pattern is 
required, let them discuss ways to make 


the pattern practically, then the ways to 
mold the pattern 

Where a change in either foreman takes 
the new man is usually subject to 
“This should be 


but he 


place, 
much eriticism changed 
meets 
last 


old 


im 


so and so,” he suggests; 
“Oh, we have made this for the 
this The 


foreman should make it his duty to 


with, 


ten years or more way. 


meet his new and 
feel as if he had at 


man and a friend, then take his ideas and 


mediately associate 


have him last met a 


turn and discuss each 


this 
change of ideas is worked for a 
and It should 
all the time, as it is the 


for all 


opinions in one 


Sometimes method of mutual inter 


week or 
two, then stops continue 
condition to 


There 


only 


devel p 


time 


success 
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should be an exchange of visits to each 
other's departments, thereby interesting 


both ends of the 
of casting production and strengthening 
stimulating for the 


It is to be hoped that every foun- 


each other in process 


and each common 
good 
dry foreman and foreman patternmaker 
will begin now and try this new method 
life hold 


for each, and receive the congratultaions 


and make out more sunshine 
of their employers for their success. 
Next we come to the foundry chemist 
very foundry of any size should have 
one, and a central commercial laboratory 
should exist to accommodate all the small 
ones. It is now absolutely necessary to 
the [ 


chemist 


shave guidance and assistance of a 


for any foundry foreman to ac- 


complish the best results. This position 


must, however, be met by foundry fore 


men with a different spirit, for there ex- 


ists too much antagonism to the chemist 


and his calling. It is as important to have 
the right material enter the cupola to pro 
| a first-class casting from a first-class 


auce 


mold as it is to have a first-class core. In 
almost case the foundry foreman 
the but 


how can it be expected that he can apply 


every 
the 


can direct making of core, 


himself successfully to the exact composi 


tion of the mixture, which is as far from 


his training as the making of a pattern 
\nd yet, being less capable of obtaining 
results satisfactorily, he is usually op- 
posed to the ideas of the chemist. If he 


would take the chemist in a spirit of an 


associate and give him every assistance 
possible to accomplish the best results, he 
would become indeed valuable to his em 
ployer and obtain satisfaction thereby 
On the the 
the 


great technical schools of the 


chemist 1s a 
the 


country, and 


other hand, 


graduate from one or other of 


his environments have been totally differ 


ent from the foundry foreman’s. In en 
tering the foundry, it is very hard indeed 
ideas to suit the 


taken 
With his better opportunities in life pre 


for him to develop new 
change that has suddenly place 
vious to entering the foundry, it is hard 
to develop the required tact for associa 
tion with the foundry foreman, as he may 
Nevertheless, 


to obtain the best results and find *oppor 


be old and set in his ways 


tunities to do the best work, everv chemist 
should be the friendliest of 


the foundry foreman, by meeting him on 


associates t 


every point with mutual understanding 


before entering into any important under 


taking. Finding out what is in the ma 


terial to be used, and the composition of 
the results of production, are of minor im 


portance in themselves, but they are of 


great importance when combined with the 


other results obtained by the foundry 


foreman. If each foundry foreman ard 


foundry chemist would commence not to 
as is 


frequently the case, but to combine each 


attend to his own business solely, 
other’s business into one whole, we would 


indeed have a successful foundry combi 


nation 
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A Special Three-Spindle Drill Press. 
When designing machinery for a spec- 


ial purpose one is not often as fortunate 


as the designer of the three-spindle drill 
shown herewith, in being able to obtain 
the 
where they are made in 


major parts direct from a factory 


large quantitiés 


from regular patterns, thus avoiding delay 

















FIG. I. FRONT VIEW OF THREE-SPINDLE 


SPECIAL DRILI 


and the extra expense 


f special patterns, 


etc., that may never be required again 
The three-spindle drill press shown 

herewith was designed by W H. 

Millspaugh, president of the Sandusky 


Foundry & Machine Company, Sandusky, 

















FiG. 2 IDE VIEW OF PHREE-SPIN ! 
SPECIAL DRILL, 
Ohio. The drill press will be used for a 


number of different jobs, one of which is 


drilling the three set-screw holes in bush 


ings for pipe-threading machines Che 
machine was built by the W. F. & John 
Barnes Company, Rockford, Ill. It con- 


sists of a special base on which are mounted 
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—1I20 degrees apart—three drill heads The ordinary centrifugal pump is wast fugal pump, and properly directing at 
taken from a regular 20-inch gang drill ful of power. Its actual efficiency in ser retarding its flow, the enormous losses 


of their manufacture. The spindles have vice rarely exceeds 30 to 40 per cent. of (the common pump would be largely elimi 


automatic feed and return by means of a_ the power applied to operate it, while one nated, and this proved to be correct 
devices—not shown in the _ half-tones of 50 per cent. efficiency is an exception Our readers will perhaps remember that 
they may be controlled by one lever. The The successful development of the cen one of the most striking things in tl 
two lower drills may be removed and_ trifugal pump is due to the engineers of line at the Paris Exposition of 1900 was 
placed side by side with the upper drill Germany and Switzerland, and it is one the Sulzer centrifugal pump there exhibit 


press, thus transforming the machine into triumph, at least, that must be recorded ed, which showed under test an efficiency 





























a regular three-spindle gang drill for scientific rather than practical men, never before realized in a centrifugal 
a —— for it has been theoretical reasoning, care¢ pump 
Test of a Risdon-Sulzer 6-Inch Cen- | eee | 
trifugal Pump. | ; 
Qur readers are, without doubt, aware f | 
of the great advance in the manufacture =I cw an seeded 4 
of centrifugal pumps within the past few TW) NTE 1 r 
years and the remarkably high efficiency fm 7 ( yy ON | - J 
obtained in a few modern centrifugal \ \ Rpm ) m 
pumps. Believing that any data in this tel = a4 | ai e 
line will be of interest, we here publish ! aS ol ay ar2 SS 
the report on a series of tests of one of 
the latest centrifugal pumps—the Risdon as T 
Sulzer | 
\s the name would indicate, the Risdon Meath Tite 
Iron Works, of San Francisco, has s¢ 
cured the rights and privileges of the 
Sulzer patents, and the resulting design 
is a direct development of these prin . 
ciples 
Centrifugal pumps are by no means | | 
new. Since the beginning of the nine 
teenth century, designers and _ practical : 
men alike have been striving to bring FIG. 2 ARRANGEMENT FOR THI 
, r= 2. ait 
W iN S 
p 
| = a 
| ; . 
' 
r] " 
| \\ ] 
plant Ss | nit 
| " j 
| ' pump 
\ gat ( \\ tt 
F ( nt l with | 
i PSTN NW _, to stop w 
SE WT ee ie 
FIG. I. 6©-INCH TWO-STAGE RISDON-SULZER CENTRIFUGAL PUMP - 
forth a pump of the type that would fully follow th we t hes wid 
handle fluids satisfactorily. Up to a very modern high-efficiency centrifugal pump rch st lat , ned ed 
few years back, however, the very poor In the design of water turbines of the ioe travtines @ — - ee 
efficiency obtained in the operation of cen reaction type, the runner 1s surrounded low nd great re xercised 
trifugal pumps was their condemning by a ring having passages designed to tting tl veir plate perfectly horizont 
feature, and even at this day we have no receive and properly direct the flow of 4 hook gave w 1 to measure tl 
doubt that many engineers, and especially water against the vanes of the runner It depth of water p ne er the weit 
the older ones, who have had experience was the idea of Messrs. Sulzer Brothers, this gage w located 5 feet back ft 
with centrifugal pumps, regard an efficient of Winterthur, Switzerland, that -by em ew readings « 
centrifugal pump as an accomplishment ploying such a “diffusing ring” to receive he obtained wit! rt 


of the future the water from the runner of the centri \ 1 W ttached at tl 








wm 


elbow where water enters the pump cham 


ber; one pressure gage was attached to 
the first discharge chamber and another 
pressure gage fitted to the second dis- 
charge chamber. 

[he pump was driven by belt from a 


100 horse-power Westinghouse induction 


motor of constant speed. To produce the 
various speeds of the pump runner, pul 
] 

used 


levs of different diameters were 
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lL = width of weir in inches, 
h height of water over weir in inches; 


when the formula may be written: 


O 2.97 (L —o1h)h* 
Sea water was the fluid pumped in these 


the Works 


are located on San Francisco bay, and not 


tests, and since Risdon Iron 


where the density of the water could be 
materially affected by any fresh-water in- 





ceil dais ae SE eee flow, it was assumed that the water was 
rea caf&re as exercise AKIN a ‘s 
sisi Sincinlneen tn dee tndt atk onuees of the usual sea-water density, namely 
eat ys ( ous oO > “Ss al gages , - 2 
-— . 64.2 pounds per cubic foot. 
were carefully calibrated, and the electri et, = ; 
1 le) «6actua effective 1orse-power, or 
cal instruments were tested by disinterest- is ae tadae 
: water horse-power,’ then may be found 
ed parties in San Francisco. Later, these : : 
by the formula: 
same instruments were checked by com a , rae” 
U.S. gals. per min. X total liftinft._ 
parison with a Westinghouse standard 84 - —— = water 
. 3040 
wattmeter and tound to be correct horse-power. 
7 rt 3) 
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oN Oe 
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Galfons 


FIG. 3 CURVES OF EFFICIENCIES 


\ Prony brake of special construction 
was utilized in testing the electric motor, 
and as a result of repeated tests a curve 
of actual brake horse-powers was drawn 
corresponding with the various electrical 
Chis then 
tests 


In 
and is the 
at the effi- 
due to belt 


curve used 
of the 


arriving 


readings was 


the actual pump, 
considered 
of the. pump; 


friction or shaft 


value in 


ciency no loss 

friction being taken into 

account 
Smith-Franeis’ formula was used in cal 


culating the delivery over the weir, viz 


O = 3.29 (L- oth) he 

in which 
©, cubic feet per second, 
] width of weir in feet, 
h—=height of water over-weir in feet 

This formula becomes more handy if 
it be written with values changed as fol- 
lows: 


@) gallons per minute, 


100 IO 200 20 300 350 1) 


PUR A 


600 60 FOO 750 SOO 850 
American Ma 
SPEEDS 


0 509 550 
per Minute 
AND HEADS 


cinist 


AT VARIOUS 


It has already been explained how the 
brake horse-power of the motor was de 
termined; then 
Water horse-power 
Brake horse-power 

\n 
been made for the belt-friction losses, but, 
“did 


therefore 


= efficiency of pump. 


allowance could have legitimately 


in the words of the builders, they 


not wish to fool themselves,” 
they chose to consider the above ratio as 
the efficiency obtained. 


The 


was to fit out the pump and motor with 


system of procedure during a test 


pulleys for a certain speed and close the 
valve in the discharge pipe until the maxi 
mum head was registered, then to take a 
of all for 
heads down to the minimum lift, the data 
the 
per 


series readings of instruments 
and 


of 


being worked 
to 


lhese 


obtained 
plotted 


thus up 


results form curves 


formance various curves are 


shown in Fig. 3 
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English High-Speed Lathes. 


\ good example of an English lathe 


expressly designed equally to undertake 
heavy cuts and to furnish the increased 
speeds needed for high spe ed steel 1s 


This is the 14-inch high- 
Buckton & 
illustrated, it is 
The 
the 
the 


shown in Fig. 1. 
lathe made by Joshua 


Ltd., 


for general high-speed work 


speed 
Co. 

built 
most striking 
headstock. 
floor level, rigid connection with the bed 


Leeds, and, as 


feature, perhaps, is 


This is carried down to 


being secured by means of a_ double 
flanged joint with a joggle Che four- 
speed cone has steps varying from 15 to 
24 inches diameter for a 5-inch belt, and 
the headstock has within it back gears 


feed-reversing gears and feed gears. 
The spindle can, as usual, be coupled to 


the cone direct, or low-speed back gears 


contained wholly within the headstock 
may be used. The highest ratio of gear- 
ing, however, is obtained by driving from 


the cone to a shaft immediately below the 


spindle, and thence through a pinion on 
this shaft, which engages with a gear cut 
3 This 1S concealed 


The 


ars 


on the faceplate itself 


by the gear guard in Fig. 1 two 


levers for changing these ge are 
placed one near the front and the other 
near the back of the headstock, and they 
interlock so that it is impossible to throw 
in both simultaneously. There are there- 


fore twelve spindle speeds for each speed 


of the countershaft, and this, in the case 
of the lathe shown, has two speeds. Eight 
changes of feed, varying from 1-32 to % 
inch for turning, and 1-64 to 1% inch for 
facing, can be obtained by means of the 
two lower handles on the front of the 
headstock. The hand-wheel seen above 
the handle on the left is used for revers- 


ing the feeds. 
The 


tionally powerful manner. 


traversed in an 


Instead of the 


saddle is excep- 
usual rack-and-pinion drive, the rack is 


placed with its teeth vertical and is en- 


gaged with a spiral pinion, which is driven 


from the front feed shaft, through a 
series of gears contained in, and guarded 
the by 
the way, largely used by the Buckton firm. 
this lathe the lead 


the bed and is supported at frequent in- 


by, apron box. Spiral gears are, 


In screw lies against 


tervals. A half-nut engages with it and 
is operated by the handle which appears in 


the illustration half-way between the 
hand-wheel and the ball handle at the 
end of the crossfeed screw The lead 
screw itself is driven through gearing at 
the end of the bed remote from the head- 
stock, the motion being transmitted to 
this gearing through the bottom shaft, 
which in the half-tone appears near the 
floor. The makers find no difficulty in 
taking cuts 3¢ inch deep by inch tra- 


verse in mild steel at a speed of 50 feet a 
minute, the weight of metal removed be- 
ing I4 pounds per minute 


with 


for 


illustrates a similar lathe, 


lig > 
if. « 


two special additional features, one 
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boring and the other for taper turning. In addition, a powerful taper-turning — Irving-Pitt ¢ IN ( ul tt 
It will be seen that there is a connection former-bar is provided, enabling heavy buyer will specify the Irving-Pitt specia 
by means of spiral gearing between the taper turning to be performed economi book, made t rrespond with Morden 


feed shaft and the screw of the footstock cally I. W. ( No. 6, he will get the standard heet 
spindle, which can therefore be fed for- vee t 10 nched t pl ro 
ward automatically. The outer end of Standard Price-Sheets. tances, and the rings made the proper di 
the spindle is bored Morse taper, and will Since the publication of the article at tances also. We would also suggest that 





hold large twist drills, boring bars, spe- page 842 regarding a standard price-sheet, the 1-inch rings be used, as they are mucl 
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ona ceLeLbed 








FI EN 1 H-SPEED \THI 
cial cutter heads, et Rotation of tl \ hav r \less | 
spindle 1s prevented b ‘ f sufficien Clarke & ( etter in w 
size to withstand the hea stresses s { stat nrep n ine rv that | \ | 











I I i 
up during boring operatio1 Che same \iorden pri rk in be obtamed 
number of feeds, namely eight, are avail any stationet manufacturer 
able as for traversing the saddle, but a \lorden ring na tures does not make Mla l nl 
suitable reduction 1s mad Boring 1s thus” the books, that they ve to be mad the N depart that t sureau of 
quite an independent operation, and heavy to order by some bookbinder. On this at Construct is decided to 
articles securely bolted to the faceplate count we would recommend the complet 9 v 


can be simultaneously bored and turned. books that t inuta 
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Letters to the Editor. 


Cageless Roller Bearings. 
I’. C. Mason shows at page: 836 a way 
to remedy the loose-pulley troubles, and 
as the only time I ever tried the scheme 
(a roller bearing without cage) it proved 


a flat failure, I am curious to know if 
my application was wrong. 
\t the time the roller-skate craze was 


at its height I coneeived the idea of fit 


ting out a pair of skates with roller bear 
ings, on which I expected to float at least 


two or three times around the rink with 


the force of one stroke and to excite the 


envy of all beholders. The spindles of 


my skates were 14 inch, so a selected piece 


+ 
of drill rod was cut up for these, bushings 


of tool-steel were made for the boxwood 


with carefully reamed '%-inch 


rollers, 

holes, and '%-ineh drill rod was cut up for 

the rollers. When assembled this seemed 

to me an ideal job, for it had the accuracy 
gage work 

\fter completion no time was lost in 


tting to the rink The skates were fitted 


my shoes and they were stepped on 
very gingerly, for it seemed as though 
those skates would start off so fast that 
my body would have great difficulty in 
keeping up. So much for the dream; 
the realization was quite the reverse, for 


the skates refused to go at all, and after a 
efforts the 

off Investigation 
it was wrung off of the bushing. 


The trouble 


few one of rollers 


that 


boxwood 


cam and showed 


seemed to be caused by 
the rollers crowding endwise against the 
washers, which caused them to cramp or 
tend to swing at an angle to the spindle. 
[his experience made such an impression 
on me that I never have designed a roller 
since 

th rollers. \ 


engineer told me sgme years after that he 


bearing without using a cage for 


very capable mechanical 
had the same experience with a pair of 
skates he fitted up for his son. 

\ few years ago I had something to do 
with a 20-ton electric crane, newly in- 
stalled 
hy hand, with a chain, in the customary 


When the 


would move a few feet and stick, and any 


Ihe cross traverse was operated 


manner, under load traverse 
mount of tugging on the chain would not 
budge it \ tug on the other side of the 
chain to move it back a few inches would 
the 
feet farther and stick again. 


straighten out trouble, so it would 


move a few 
I went aloft to investigate and found the 
crane was fitted with cageless roller bear- 
ings; a fistful of rollers thrown loosely 
in to fill a space between the bore of the 
wheels and the shaft, and they were acting 


did. With this 


hesitate to 


skates 
should 


Mason’s advice to try his scheme 


just as my cAr- 


perience | take Mr. 


Will readers of the AMERICAN MACHIN- 
ist who have had success with cageless 


roller bearings favor us with their ex- 


periences. 


THEODORE. 
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Cutting Racks. 

Some time ago we found ourselves with- 
out a rack cutter and with a considerable 
amount of rack of & to 10 pitch to be cut 
We had shop, but 


had to pay too much 


some cut at a local 
In order to econ 
attachment shown 
Our rack 


the 


omize we got up the 


in Fig. 1 to use on a planer. 


was in four-foot lengths and only 
planer we could spare was a 38-inch, so 
we could cut only a few pieces at a time 


holder 
strike 


narrow 
the 


them in a 
that it 
planer posts when the cutter was through 


by putting 


enough so would not 


its work. This tied up a $1,500 machine, 
but it got out our rack for next to noth 
ing. We got our jobbing-shop friend 


around to see it and made a contract that 
paid for the device several times over, so 
you can see that it was a successful mech 
anism. 

As will be seen, it is very simple. It 
two A and B meshing 


consist of gears 
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ii gave no bother. For fear anyone should 
feel tempted to use this device, I wish to 
make one suggestion: Make your cutter 
Aas small as the smallest gear that you 
ever the rack. 
A large cutter will cut a rack tooth with 
straight-line sides, while a small pinion 


expect to have run with 


used as a cutter will round the points of 
seeing them. 
that it is 
The operator sets the 


we are used to 


this 


the teeth as 
The beauty of device is 
entirely automatic. 
planer head down to the required depth 
of cut, throws in the cross-feed and goes 


off and leaves it till the job is done t is 
doubtful if the device would work well 
on very coarse pitches, especially on ste¢ 


as it would bring a tremendous strain on 


the cutter For such work I saw _ not 


long ago a scheme which seemed to 
about as simple as anything possibly could 
be In the 


slabs of steel, so that a whole planer tab! 


this case racks were short 


could be filled with them and they covl 











with each other and with rack C. Gear A all be cut at once. The cutting tool was 
is also a cutter and is made as follows: like an ordinary planer tool, but was 
A blank is turned up larger than the accurately formed-—in fact, [ think it 
Ph \ 

\ S “I 

, YS k. 1B | ¢ | 

bai \ “y { 

LS LS) ) 

», End of Bracket 
Sa 





RACK-CUTTING 


clearance 
the 
diameter at the large or front end. It is 


the 
This is 


standard twice 


blank by 


proper for the pitch used. 


3 degrees, so 
More 
clearance would have been a good thing, 
but the 
change much as we ground the face back 
When we the cutter 
depth of tooth as 


then turned tapering about 
as to give it clearance in cutting. 
want diameter to 


we did not 


to sharpen it. cut 
the 
greater as we had made the radius of the 


we made much 


blank larger. All this was done to get 
the clearance necessary on the finished 
rack. Rack C is held from moving end 


The 


two gears are held in a block which takes 


wise by a bracket on the cross-rail. 


the place of the clapper box of the planer 
head. Of course this block must be free 
to lift slightly on the return stroke. When 
cutting at some distance from the bracket 
that holds the that the 
rack would spring enough, but up close 


to the till we 


rack, we found 


had_ trouble 
bracket 
There 


we 
the 
shown. 


support 


made a slot in and put on 
the had to be 
some play left here, but as the stress on 


the 


washers 


rack was all one way when cutting 





DEVICE 








FIG. 2 
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AND GAGE. 

was made by Brown & Sharpe. The feed 
ing down for depth of cut was by power 
till it was almost down, and then it was fin 
ished by hand to a positive stop on the 
planer head. The part of the work which 
Was unique was the spacing, which was 
done by a ratchet fastened to the top of the 
planer rail back of the head, and a pawl 
attached to the planer head. Of 
a different ratchet had to be used for each 


course 


pitch of rack. These ratchets could be 
made accurately for less money than a 
screw of the same accuracy, and there 


is no reason why they should lose their 
accuracy, as there is practically no wear 
on them. In use the head is drawn along 
till the pawl drops into the next tooth 
and then the head is set back solid against 
the tooth 

Fig. 2 shows a gage for squaring off the 
ends of rack, so that they can be set end 
to end and have the pitch come right at 
the joint. The device is old here in New 
England tool shops It 


of a short piece of rack D, the end of 


consists merely 


which is cut square across in the middle 


of the tooth. This is set on the rack to 
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be trimmed as shown, and the planer bers,” “weights” “cost prices,” “selling find the right crawing in cabinet marked 


tool set up to just touch the end and prices,” etc. In this case it is filled out “Oil engines K,” drawer “7 H-P. KO,” 
then fed down. The way we split this with drawing and pattern numbers and the drawing is marked “7 KO-52 
tooth on the rack is to cut and try; that This table will show you that the pat The table will also show you that th 
is, we cut it off, being sure that we are tern number for the 6 horse-power car- drawing for a 3 horse-power carburetor 
on the right side of the center, use it buretor is “KL 104,’ and the number of is not to be found in the “3; H.-P 
to gage the ends of two racks, try them the drawing is “6 KL-41r.” All drawings drawer, but in the “5 H.-P.” drawer 
together and then take off half the amount for 6 horse-power oil engines, type “KL,” this drawing is marked “5 KL-14” 
from the end of the gage that the racks are marked “6 KL” and a number. Draw can easily be put in the right place ag 
seem to be off. In this way, after a few ing number “6 KL-1” is the first drawing \. Manprup-PovuLson 
trials, we get a gage which in itself allows made of oil engines, type “KL.” Holeby, Denmark 
for the spring of the tool under cut You go to the pattern storage, bin “K,” 
E. H. Fisu. shelf “L,” and get the pattern, or you Spacing Bolt Holes About a Circle. 
a may go to the cabinet marked “Oil en \t page 730, E. Fk. Bowley deserilx 
gines K,” pull out the drawer marked tool for laying off equally spaced holes on 


A Part Sheet and a Drawing and 
Pattern List. 


“6 H.-P. KL,” and take the drawing a given circl I enclo a print of 


















































The sketches show some ideas which | 
: 0 INGINES TYPE 
I think will be of value in many a shop IL ENGIN] rYPE Wl | 
“on o = tebie —_ oe = on - ' _ 
Fig. 1 is a table, which can be very easily na: ait Masih 3HP.14HP.|5HP.| 6HP. HP.NWOHI 42-14 io HP.| 
made, and which will show at a glance 4 { + } } 4 
+ ° 1 = KL 47 KL 29 KL. Lis K 4 | KL. 7 KL. 5 
the difference, for instance, between the Base EEN EG 
s 27 ; ‘7 os) 19 
parts of a 4 horse-power and a 5 hors a KL? KL. 131 | KD. 29 |KO. 323 KO ait | 
power oil engine of the same type It Blow-off-Flaaz a 3 , , 
. 7K 925 KY. 71 I ‘ " 
will also show that the same governor - ot oe | om | 
4 whe Nhe ‘ \ - @ 
frame is used on 3, 4 and 5 horse-power Carburator — ” 
lt i a2 
ol engines, type “KL,” and it will give Diam 1 b' 
you the name ‘42 inch,” by which the fly eo 
wheels for 8 and 10 horse-power engines KJ. 385 KL. 107 | KJ. 371 KL. 89 
- nterw yty¢ AN a (RONNIE TT aR SE, eR TT 
are known Nounterweignt .s af ‘ 8 KJ. 18 
It will be seen from the table that th Strok 5 6 2 . 
Crankshaft ss noes erm a ewes er reve en me 
6 horse-power engine 1s an engine by It KL. 6 KL i KL. 43 KL. 54 KL. 108 
self, with independent patterns, and that C — Length 21 e214 25 27°X 29 
- , onnecting Cc one RN ——oma RENCE SN eR a Ae 2 ANTE eT 
the main difference between the 8 and KL. 6 KL. 13 KL. 43 | KL. 58 KL. 102 
10 horse-power engine 1s, that the cylin KL 2 KL. 2 | KL 31 | KL. 48 | KL. 68 | KL. 75| KL. 95 
+ linder EMIT tm i cuidhdatenill Rcieneall Tosa ee Se cmeeneeell 
ders are different Cytiade cL 9 5 ; 32 49 72 ‘ 
KL 2 15 22 
In most shops where they make sev 
eral lines of machinery it takes some a 
time for a new draftsman, a new fore FIG. 2. DRAWING AND PATTERN LIS 
ee ] 
OIL ENGINES TYPE KL. table which is worked out for tl ame pur 
Med a ee SP — pose \s all geometrical construction, 
y P c ‘ 32-14 1 . 
Name of Parts 3 H.P. |4H.P.| 5 H.P. | 6 H.P. | 8 H.P. 10 H.P: H.P 16 H.P. other than the actual laying off of the 
o ———— | | ie | T | | | ork, is by this. tabl limin; . 
Citietin ) 74 - ox 10 7 work, ; ] table « inated, the 
Piston \ es | es Ge | ee | anes Ga | Gna chance of error is reduced to a minimum 
Cc { 51g 6 ; 5 9: If accurately constructed, Mr. B.’s_ tool 
rankshaft / - 2 = 
ettainemeell SER ee Ra EL EES TL TT AN 
Connecting Rod j 21 23:4" | 27, 29 
28 32 39 42 it 48 N Sin N si N Si N Sir 
Flywheel oe x See Fos a, se Cee CL —==—_ GEE 
OOO) ~ 174 aOoso is i 
4 T7071 ’ Lae j (nn4 10 ooo 
Ba 4 / y SUS Pal) Lid USOT ‘ (U8 
Head-bearings i | 14") 4 OTL ) ele 
at an ° sf Ess Ss ST MT pa 
Eccentric \ 7 1330 ” 1428 7 (R48 > (4 
Governor Frame S wi = 1362 s OZ on 059 
’ 4 t 10) 0) ORO 4 O58] 
. 2 ) 1 4 1 Ww wr 12h. “0 O7s l 
Air-pipe —— 1] SIX ( 1204 1 OTK ‘ OnGI 
Cooling --pipe ) ‘ l 1x 12 DANN 116] { O74 O51 
, l O04 a 1ivl 1 o720 ~ 4 
Starting-crank 4 t TORO 4 O71 ’ 0 
15 ucu ( 145 1h Le oo “ 
l 1a5t ] 11. ( Wis ‘ 1 
1<337 1s I (wii " 
N = No. of holes. 81 Si». of } the angie 
TABLE FOR SPACING BOLT HOLIS 








ain on Af inast 

FIG. I PART SHEET might answer the purpose on small work, 
but in ; marine hop it w d not b 
man or any new man to find out these marked in the lower right-hand corner practical The table is available for any 
things and commit them to memory, hence’ with a very heavy “6 KL-41.” This mark number of holes from three to sixty-three, 
a table like this for each line of machines’ will also make it a very easy matter for regardless of the diameter of the circle. 
made will be of considerable service anyone to put the drawing in the right To anyone familiar with trigonometry it 
Fig. 2 shows a table like Fig. 1, but place again requires no explanation, but anyone can 
with the names of parts arranged alpha- If you want the drawing (or blue- use it by remembering the formula: Di 
betically and with heavy lines for each print) for the 8 horse-power blow-off ameter of pitch circle fraction opposite 
name. This table can be used in dif- flange, you will see from the table that required number of holes (in) column 

ferent departments and be filled out with the pattern and drawing from another marked “sin.’’) required chord 


“number of drawings,’ “pattern num-_ type of oil engines are used, and you will F. W. C 
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Machine for Winding Copper Ribbon 
Edgewise. 


In heavy alternating-current generators 
with stationary field, the field magnets are 
solenoid made 
on 


encircled with a 
ot flat 


in helical 


copper 
wound edge 


the 


copper band, 


formation, dimensions 


of the material varying according to elec- 


trical requirements, but usually ranging 
between 3-64 by 1 inch to 3-32 by 13% 
inches. It will be seen that to wind a 


helix of oblong shape containing some- 
thing like 250 feet of strip copper requires 
a tool of special design, and the drawing 
shows a machine of this kind which I had 
build. 
finished prod 


occasion to design and Fig. 1 


shows an end view of the 








FIG, 3 
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ba - 
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adjusted, are secured to a slide E, located 
in the revolving disk, and having their out- 
er ends joined by a second slide, supported 
by means of a tailstock. Motion is im- 
parted to slide E by means of two levers, 
F and G, carrying their 
shafts two segmental gears, which mesh in 


on respective 
racks on opposite sides of the slide. 

The driving crank H, mounted on the 
geared head, imparts a reciprocating mo- 
tion to the slide E, alternating with a half 
turn of the annular disk, which allows the 
bending cylinder to make a half revolu- 
tion, thereby producing the first bend in 
The crank-pin 7, shown 
in contact lever F, revolves clock- 
This tends to change 
the respective position of the bending cyl- 


Coil ‘lio O 
| 
| Q 


the copper band. 
with 


wise. movement 


= 
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In order to start the winding of the coil 
the copper band is inserted between the 
jaws of the clamping chuck (Fig. 2), 
the tensionscrew N being loosened so as to 
allow of the easy passage of the strip; 
the slide E is turned in a vertical posi- 
allowing the copper strip to be 
and the 
is now tightened, acting on a 


tion, 
clamped by screw O, tension 
screw N 
spring and eccentric lever P, which moves 
slide Q in the clamping chuck. By this 
method the wrinkles are eliminated from 
the band while bending. It will be noticed 
in Fig. 2 that the first bend in the copper 
ribbon is passed in through a guide roll 
R; this prevents the thin band from tip 
the friction  be- 
jaws as the slide 
The guide roll is 
the 
held in contact with the bending cylinder 


ping over, because of 
the 


moves from right to left. 


tween clamping 


mounted in a slide on carriage and 


D by means of a chain S, which 


passes 


Plan View of,Clamping Chuck 
showing Copper Band entering 














FIG, 3 
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uct; Fig. 2 shows the copper strip pass 
ing through the clamping device; Fig. 3 
is a side elevation, and Fig. 4 an end view 
that 
a back-geared driving head is mounted on 


of the machine. It will be noticed 
a base plate, which carries at its fomward 
end a circular housing, in which rotates 


a disk A, 
two guide rails, parallel to the axis of the 


and bolted to the housing are 


machine and upon which is mounted car- 
riage B, motion being imparted by means 
of a pilot wheel, a train of gears and racks 
The chuck 


2) telescopes in a vertical cylindrical 


on. the ways clamping 
( big 
sleeve C (Fig. 4), which is part of the car- 
riage. Two cylinders D of a fixed diam 


eter, and capable of having their centers 





FOR WINDING COPPER RIBBON 


inder ), movement of slide E being from 
right to left, until driving pin is withdrawn 
by an adjustable trip block J, the relative 
positions of the bending cylinders have 


now changed from right to left and the 
crank continuing its rotation strikes a 
fixed steel block K, which is secured to the 
revolving disk on the horizontal center 
line, thereby rotating the disk 180° from 


its former position; the crank-pin / is now 


a second trip block L, lo 
of the 


withdrawn by 
cated on the horizontal center line 
housing, and the disk is arrested in its mo- 
tion by a stop pin W, which drops into 
a notch on the periphery of the disk, hold 
ing it in place until succeeding operations 


are completed. 


EDGEWISE 


imerican M 


tnisl 


FIG. 4 


over a friction pulley 7, mounted in a 
bracket attached to the carriage, and driven 
by a shaft, which is provided with a long 
opening to the 


The shaft rotates at a speed suf 


admit free movement of 
carriage 
ficient to keep the chain under constant 
\s the slide moves from right to 
the 


ind cen 


tension. 
left, the pulley is allowed to slip on 
shaft, and as the slide rotates arot 
ter U the guide roll follows upon the ever 
increasing angle. As the l 
finished, it 


S¢ cond Lave I 


copper 1s passes between the 


inner jaw of the clamping chuck and th 
adjustable slide block I” 


ing the carriage, and keeping the 


thereby advanc- 
work 
compact and under compression until fin- 


ished 
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It will be noticed that the outer guide it is so handy, for it does away with hand spind | ts prot plac 


or rail for the bending cylinder ) has an _ ling the piece more than once and saves — handlk 


elongated slot; this allows the cylinders to the making of a Jig in most cases The sketch | } enoug 
collapse when set-screw I!’ in the guide The work it was intended for 1s drilled = show erything 1 ar x 
block is loosened, thereby relieving the ten by the first spindle, counterbored by thx 


sion in the finished spool and facilitating second, reamed by the third, and tapped Plugging a Leaky Tube in a Marine 
its easy removal. When the coil is fin Boiler 


ished, the clamping chuck is dropped out ~~ > O; ettis oa ; — ‘ 
of the way by lowering lever Y, which 1s eo ( ) ‘itt. a I lepartur cas . as, ; eS ee 
held in place by a latch The tail stock \ 

can now be removed, allowing the coil to =“ i, ~~ /™ 

be taken out The machine ts adjustabl { Cc \ A B 


throughout and can be adapted to wind 


, m . = = 
work of different lengths and end diam i /™ ( (~ / 
: \ 


1 


eters by substituting cylinders of tl 


desired diameter 4 wa 
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A Turret Fixture for the Drill Press. * per ee ei a 


Some time ago it became necessary for | 


a= G 























our shop to rig up a single-spindle drill 


ress for doing four distinct operations, 





nd, as it turned out so well, I think the ry - - é 





attachment we used may be interesting 

















oO some of yout readers ‘a | bh 
Work of this kind is usually done on a " aa 
ir—or more—spindle drill; but in this ~ | - 
case, where there are none not in-use 
( \ ¢ \ I | } \ 


nd where, as the boss said, there is no 





























for another, whv we had to do the , 
vor 1 the only idle one we had—a sing| 
The sketch shows the simple method 
\ turret and pawl re bolte ’ | 
|= , . - 
2 wn hen | 
= 2 l 
oi < 
: 2 par 
= = ( <p | 
7 m1 Driving Arbor I re te ) t effectual] 
' 
| ipuoosjnemeel ” ‘ a P +] vaall —_— 
Work Done ™ v 
, 1 yh t ew t Ke 
- ; \] ‘ ‘ ) 
BE . am I 1 \ ‘ i 
| )) put l ] 
ey ee 
ff | put t 
Ke ct W | 
Taw Index COW Il 1 ik ft atl exami { 1 
B® | : ) i nd that regular tube stopy 
" " ° - . 5 eon . ! 
| Haid B k] Lo Locating Piece A wnt h ene plucved the tubs 
Table | | 
er M ist Betore ie nibing how. the repa wa 
( | £ ( \ n which 
rf t Ive ( | ad the cond 
URKET FIXTURE FOR THE DRILL PRESS 
elit fferent lf it had 
to the table at any convenient place and by the fourth, the tap gomg down through een possible to locate the position and 
the piece for locating the work is screwed and dropping out as it reaches the botton extent of the leak 2) in the tube A, and 
on in the proper place directly in line with [he adjustments are made by a collar had the tub een clean up to a point 
the spindl We have used the device for tightened on the shaft of each spindle light bevomn the a tight wooden 
three or four different jobs already, and I. and according to the depth wanted. Th iw could | bes lriven into the tubs 


expect it will be used indefinitely here, as spring in each spindle always brings th ering 1 eak 1D) and long enough 








cs 


beyond it in each direc 
the 


to reach a Iittle 


tion; the water would keep plug 


swollen and the plug reaching on either 
side of the leak, there would be no tend- 


to blow out \s it was, this method 


of repair was out of the question 

Referring to the upper line cut, / 1s 
one of the tube plates showing the leaking 
tube .1 
the tubes C, 4, B 


in the tube 


Below is shown a section through 
D is the leak, & is the 
stoppage [wo wooden plugs 
I) were driven in, one at either end of 4 
long bolts H 
Cc and B \ 
the plugs /* in 

Phe 
though the company has extensive repair 
the 


in tubes 


held 


Iwo were inserted 


strap G at either end 


position 


steamer sailed on time, and al 


shops at the other port, repair was 


so satisfactory that the tube was not re 


placed till the next voyage DIXIE 


A Device for Controlling Screw-Blanks 
in a Thread-Rolling Machine. 


\ short time ago I was called upon to 


construct a device for controlling small 


screw-blanks while entering the dies which 


roll the threads. The screws were about 


5-32 inch long over all, and made of gold 


wire 0.040 ifich in diameter, with 90 


threads to the inch. The trouble was the 


screws were so short that they would twist 





























about in entering the rolling dies, thus 
stopping the machine 
| 
| 
wu 
PIG. 1 
¢ 
a ae 
o u 
] 
tae 
a4 B 
A 
FIG. 2 E 
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DEVICE FOR CONTROLLING SCREW-BLANKS IN 
rHREAD ROLLER 

liv. t shows top and side views of the 
dies without this device, and Fig. 2 a side 
view with the device in place. I made 
the springs 4 and B and fastened one to 
the sliding block C, the other to the brack- 
et D which hold the dies. The screw 
blank, being pushed in by the plunger, 
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the which close 
over the outer end of the blank, as shown 
xa E 

The drawings were changed to admit 
of this 
proof of the practicability of this device 


WoovEN NUTMEG 


passes between springs, 


improvement, which is a good 





Better Working Conditions and Saving 
of Waste Product in a Dyewood 
Mill. 


I took charge of a factory where wood 








of various kinds is chipped quite fine 

eee | a me — 
——_J ) 
a u 


imertccon Ma 


hint — 


ARRANGEMENT OF DUST COLLECTOR 

[his operation causes a great quantity of 
dust, and makes the position of chipper 
runner unhealthy and 


very unpleasant, 


hard to fill satisfactorily. The firm would 
not stand for a heavy expenditure to rem- 
edy this trouble, although the dust which 
was going to waste had a value of about 
twenty dollars per: ton; so, after looking 
the the 
place, the only thing of value for this op- 


over available material around 


eration was a 36-inch exhaust fan and 


enough lumber for the necessary carpenter 
work 

The 
rator was too high for us; so | got the 


price of a ready-made dust sepa- 
local tinsmith to figure on a tank and pipe 
and connecting pipe as shown by sketch, 
a quotation of seventy-five 
He 


had to supply the necessary cradle for the 


and recely ed 


dollars for the metal work put up 


tank and build the hood over the chipper 
box 
Over the outlet the tank 


unbleached muslin bag, 15 feet long, 


from a large 
was 
made fast to the flanged pipe, and the free 
end was hoisted to the roof by a rope over 
a pulley, so that when the pores of the bag 
became filled with dust the air could be 
shut off and the bag thoroughly shaken to 
clean it. 

The sketch shows the general construc- 


tion of the whole apparatus, which worked 
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satisfactorily after we had experimented a 
little with fan speeds to get the proper one 
to raise the dust from the chipper box 
without raising any quantity of regular 
chips 

In the bottom of the tank 
were the cleaning holes, so that the ma 


separating 


chine could be relieved of the accumulated 
dust at regular intervals, and in each end 
was placed a manhole for thoroughly 
cleaning the tank when a different kind 

of wood was to be chipped 
This apparatus delivered the dust to the 
third floor of the mill, where it could be 
used, while previously it was allowed to 
blow around the chipper room and get 
mixed with dirt to such an extent that it 
was not fit to be used, and where the run 
ner was usually choked at each trip of 
the plunger, he now had very little dust 
to bother him, and could watch the logs 

during the completed stroke 
Twice a day the machine was freed of 
dust, amounting each time to about two 
hundred and fifty pounds, so that it was 
not long in paying for itself 
Wa. T. DouGHToN 


Three-Spindle Milling Attachment. 
oot, Fi. 7. ©. three 
spindle milling attachment, and one of the 
the 
distances fixed is that the construction 1s 
The sketch here 
with shows how his fixture might have th 


At page shows a 


reasons he gives for making center 


simpler and more rigid 
center distance adjustable without sacri 
ficing either the rigidity or simplicity, by 


making the fixture cwtel around the cen 














ATTACH MEN 


MILLING 


rT HREE-SPINDLE 


ter spindle, and using it in an 
position when the center distance is to b 
[he c 
open to the 


reduced mstruction would, of 
other two objec 
with the 


disadvantage that the table 


course, be 


tions mentioned by him, further 


travel would 


have to be increased when using the fix 






















































July 13, 1905 AMERICAN MACHINIST 59 


ture in an inclined position. With an tension of these springs should be ex- the spring; then betw t ypposit 
automatic feed, and other work for the tremely accurate, the gage shown herewith arms of the pointer B and plate E, wer 
operator while the cut was on, the dis was devised to detect any inaccuracy stretched the springs to be tested \ny 


advantage of the extra amount of table which might occur difference of tension between the spring 
travel required might be more than com Upon a gray-iron block A was fitted a being tested and the model spring was 
pensated for by not having so much cap-_ pointer B, which oscillated freely upon recorded on the graduated d 

ital locked up in several fixtures of fixed fulcrum point C, the point being ground C2. a 
center distances upon a hardened steel plate screwed to tl — 

This fixture might be graduated in de- pointer B, and moved between a hardened Threadless Flange Unions. 
grees on the extreme upper part, when the = steel pad F and an adjusting screw D Viewed from the relevant points of 
center distance it would cut would be Sliding in a groove cut in the block 4. so mechanical compass, Mr. Lovekin’s de 
equal to the center distance of the fix as to move to or from the pointer B was © sign for flan Ip 1 wn 














ture multiplied by the cosine of the angle 
through which it was swiveled from a rn \ 
vertical position Or, the graduations I! 
might be made to give the center distance dl a 
direct, in which case it would be a little > 
more trouble to make it in the first place, r | 
but easier to set up for use, as a table of 
sines and tangents would only have to be 
referred to by the man that makes the ws : , u . 
fixture, and not by the man that uses it ia FIG.t _ 

In case a fixture was made on the lines THREADLESS FLANGE UNIONS 
here shown, it would be well to so tap 
the holes in the column of the machine 4 gtee! plate E, which could be tightened in his Fig. 3, page 704, is simple and very 
that the screws for holding the fixture \pen jn position by the knurled nut. On effective. It is to be regretted that the d 
would be at or near the ends of the slots Gither side of the pointer B and the steel mensions of the various parts are not 
when the fixture was vertical, as_ this plate / projected an arm, hooked so as” given, as without them, detinite ideas 
would give a maximum amount of swivel 4, hold one end of a spring. A boss G, just what the joint is, are out of the ques 
with a given length of slots, there being raised upon the casting 4 and in line with — tion It is assumed that the pip 10 


no necessity to swivel in both directions the path of the end of the pointer, was inches inside diameter, and an inch thick, 


from the vertical ; 


graduated to meet requirements which is none too heavy to carry 3,500 


WALTER GRIBBEN The method of using this gage was pounds per square inch and eighteen 2 





briefly as follows: A standard or correct inch bolts, whose effective area equals the 
Spring-Testing Device. model spring was hooked between the area of the metal in the pipe approx 
Having to manufacture quantities of arms on one side of the pointer B and of mately 
springs of various lengths and tensile the steel plate E; this plate was then There is no question but that the meta 
strengths, and it being necessary that the drawn back so as to give some tension on to metal feature of Mr. Lovekin’s joint ts 


destined to be very popular for steam, or 





~ ; 
other pipe lines, for with the machine 
t ‘ Cc tools of to-day there is no trouble to make 
‘ circle planes accurate enough to prevent 
G j — | | has 
leakage between two of them with but a 
| = moderate stress on the bolts [There does 
4 A 
Pp not seem to be anv more need to tongue 
A and-groove the ends of the pipe, as in his 
| Figs. 5 and 6, than there would be to 
11 match, in a similar manner, the disk and 
| - ° oy = seat for a globe valve Safety valves are 
( | —- -S tight to within a few ounces of the blow 
| —, | == : 
ing-off pressure The same reasoning is 
cl | , ’ » 
lp } applicable to joints in pipe lines, but, of 
j course, not to be recommended, owing 
/ , 
to the strenuous d ti that hangs 1 
; ‘ase 
’ D m \C nm a stean ( Ss somet ( called on to 
t B\/\" re | ‘ | | 
: , perform. If Fig. 1 repr the distan 
) ) , | | | 
‘-_ ; ai oa ||. that a pair ot flange tand part when 
, ) i 7 ‘ 
\ { \ I . the pip n t zer temperature, tl 
\ dotted ling 1, whet it 20 degre nd 
\ ] wh nm at joo | vl I d nt tl t 
E - we would eq th m ti 
} | 
r J should ha I net vn | 
. 
as eee tang If | nd tl 
| ly ) ] +} joint 
| ej { 
| | Stat 1 I ' f . on 
th W e1 ut 35,000 
sin ial } | pounds per re inch of cro ction of 
, , o"1 
| | th pip 1 nt t compre 
} on, when tl I t Ch 





rigid 








60 
when at the working temperature, the 
flanges are practically useless. It is the 


tension end of the problem that will be 
considered. 

In Fig. 2 it is intended to turn as little 
off the pipe as will true it, then shrink 
the flange onto it with a double shrink- 
age allowance at a, and taper the flange 
larger at d, making a single allowance 
there. This will make an equal compres- 
sion on all parts of the pipe in the flange, 
or nearly so, and when the steam is shut 
oft the line and the pull comes on the pipe, 
the thin hub of the flange will yield slight- 
ly with the pipe. For a 16-inch pipe the 
should be about 
each flange. From some experience that I 
have had in this line, I that the 
pipe will elongate permanently before the 
pipe will pull out of the flange. With 
the flanges shrunk, they may be turned till 
the holes match before they become set 
to the pipe, 
of loose flanges for 


hub 15 inches deep on 


believe 


thus obviating the necessity 


any purpose that I 
can see 

Mr. Lovekin has invited his readers to 
comment on his paper, which makes it easy 
the that in 


the metal 


for me to opinion 
rolling the pipe out to the flange, 
will out to fill the beads. It 
seems, too, that the pipe ought not to be 
pulled and pushed on at the time, 
If the pull on the pipe 
limit, | 


express 


not flow 


same 
as in his Fig. 3 
comes near reaching its elastic 
should that. the elasticity in the 
flange bolts would force 


a result, the joint, 


expect 
the pipe deepe r 
into the flange, and as 
with a continued pull, would leak till a 
the pipe and closed the 


Amos PRICE. 


push came on 


joint 





A Centering Machine Comment. 

At page 536 you show a ma 
chine, which is, I think, new on the mar 
ket, and which I personally can thorough 
with 


centering 


ly endorse, as it is almost identical 
something I have seen before but only in 
one shop, where it is still the method. | 
have often wondered that this method was 
centering 
the ma 


rot used more generally in 


duplicate pieces, as this is where 


chine makes its best showing of cours: 
In the appliance T have seen before (about 
25 years ago) they purchased a good 


rugged speed lathe, fitted a cup center, as 
they called it, into the head spindle and 
had center-drill chucks of simple construc 
tion fitting the tail spindle, operating it in 
the same manner as described at page 5236, 
except that I, for my part, think they had 
a better form of V-rest than the one shown, 
as it was under the work instead of at one 
side, and the operator used a piece of wood 
to hold it from jumping, which was all the 
holding required. At that time | 
think the combined center drills and coun 
tersinks were on the market. At any rate, 
they were not nearly so well and favor 


do not 


ably known as at present, and they used to 
simply drill the pieces, using a plain speed 
lathe to countersink them. The 
cut off on a P. & W. cutting-off 


pieces 


were 
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machine to length from the steel as it 


comes from the mill, and the work was not 
afterward squared up on the ends. The 
V-rest | made to 
fit the hand-rest 
all speed lathes, making a fixture easily 
adjusted to fit different sizes of work and 
using a hold the work 
removes the friction from the operator’s 


mentioned is a casting 


support furnished with 


piece of wood to 
fingers, which (the friction), I should say, 
liable to cause more than a little 
the time he had 
This, by the way, 


would be 
discomfort by centered 
2,000 pieces in one day. 


is not by any means an exaggerated claim 


for it D. W. Rocers 
{The principle involved in this method 
of centering is very old and the editor 


knows of its employment, 35 years ago 


It has probably been used much longer 


Ed.] 


An Instrument for Drawing Outlines 
of Irregular Objects. 


There are many occasions when a drafts 














man must obtain a correct projection of 
4 
A 
— 
An ' 
L\ 
C 
r 
Cc 
B 
/ SS 
P , 
a 
Americun Machinist 
INSTRUMENTS FOR DRAWING OBJECTS OI! 
IRREGULAR OUTLINI 
objects having an irregular outline; as, 


for instance, the stock of a firearm, vari 
ous other gun parts, sewing-machine parts, 
the like 


such 


bicycle tube connections, and 


Some draftsmen, in order to draw 


outlines, cut gages from cardboard or 


resort to various other expedients equally 


slow and tedious 
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The drawing herewith shows a sectional 


elevation and a plan of an instrument 


which I designed some time ago to over- 


come the difficulty of delineating such 
objects quickly and with precision, and 
while there may be some room for im- 


provement in its general appearance, its 
work is very satisfactory 
The block of steel A is 


wedge shape at the front end. the front 


finished to a 


edge being perpendicular to the bottom. 
\ piece of stiff wire bent to an angular 
shape has its ends inserted in holes in 
the block 
so that the part B is 
the bottom of base A 
of the 
while the sloping part forms a brace for 
the end of the The 
of the block must be sufficient to 


keep the instrument 


and soldered firmly therein, 


perpendicular to 
con 


and forms a 


tinuation front edge of the base 


upper wire width 
base 
perpendicular when 
moved side wise 


The block A, 


obliquely downward to the corner a and 


formed in passes 


hole, 
is counterbored to receive a pencil carrier 
which moves freely in the hole but without 
play enough to impair accuracy, and which 
carries a pencil lead secured by a tiny 
The point of the lead nor 
the 


the holder being pressed downward by a 


set-screw 


mally projects through hole at a 


spring backed up by an adjusting screw 
| the 


on the 


instrument, it is placed 


» Operate 
indicated, with the e« 
to be traced, and 


paper as 
the 
then moved carefully around the outline, 
taken that the 
at right angles to a 
the 


B against object ( 


care bering front edge is 


always tangent at the 


point of contact on object, as illus 


trated in the plan C. D. Kine 


Finding Diameters of Shell Blanks. 


The AMERICAN MACHINIST has on vari 
ous occasions published formulas and _ ta- 
bles for finding the diameters of blanks 
for given sizes of shells to be drawn. 
Most of these are based upon the prt 
sumption that the thickness of the sides 
of the drawn shells is the same = as 


the thickness of metal from 


which they are made, or in other words, 


original 


that the sides and the bottom are of the 


same thickness 

Besides, since some of these formulas 
work from the surface of the shell instead 
of from the cubic contents, they contain 
an error which, while being small on light 
material, is too considerable to be neglect- 


ed when heavy shells are to be drawn 


Che tendency of the times is toward heavy 
ier work of this nature 
the result of 


The formula T. is a plain 


volumetric speculation It will give a 
correct answer under the usual limitations, 
the shells the 


bottom edge sharp drawn, not rounded 


viz., that are round and 


| } 
ld? + (d? — d},) 5 


t Dw \ 
where 
D = diameter of blank, 
d outer diameter of shell, 
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dy inner diameter of she 

t thickness of shell at bott 

h depth of shell 

Che formula does not make any allow 
ance for trimming the shell after it has 


been drawn, but this can readily be 


ered by adding as much to /: as it is de 


sired or to trim off 


necessary 


formula 2 has been u coy 
t l 
,_D rT Wo 
‘ 
6 
5 
a 
E 
» 
I 
G 





A----——d— 


structing the diagram shown herewith. It 
is not absolutely correct in a mathematical 
sense of the word, but the error is very 


1 


small, especially on light material 


4 
a? +4dah T 


where 


D = diameter of blank, 
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ad diameter of shell 
t thickness of shell at the sid 

l thickness of shell at the botto 

hi depth of shell 

The curves Ol th di iwram are parabo c 


and as marked at the top of the diagr: 


they stand for various proportions of 


obvious, howe ver, that propo! 


not directly given by the cu 


DIAMETERS OF SHEEL 


FINDING 


CHART 


FOR 


BLANKS 


very readily be estimated between the two 


neighboring ones 
The 
inch It 


shells directly, 


is drawn to the unit of one 
blank one-inch 
depth of 
AB 

Measure 
1p) 


diagram 


gives the for 


up to a seven 


Distance stands 
shell 


the line 


times the diameter 


for the diameter of the 


the depth of the shell on 


+ d 

to the cor 

sired diat 

I XaMmp 
lo 

I ch lia 
t bot 

14 

1 

/ 

/ 


i? ) 
(yt nm 
i 72 
/ 
we can 
| 
between cl 


Since di 
the scale 
Che depth 
I’x times 
from point 
measures 
by 3% give 
the blank 

\s a thir 
of larger 


is 4 inche 


and sides a 


S17¢ 


Stance tr 
responding curt 
eter ft / 
‘ 
1k 3 ( 
C k 
, ’ 
plied 
l 
/ 
/ 
) 
' 
+] ? 
if b 
meter. 1 , 
It 1-1o 
P 
} 
t being drawn 
cal It ry 
Irve 7 ad & 
Stan if T 1 


17g measured 


8/5, o1 2 inches Phree 


> > 


3 3-10 inches 


*s 2 inches for 
‘d example, we 
Phe 
s, the depth 2 


re of the same 


diameter of 


ve 2g the de 
i shell 
| thickness 
; les 1-10 

\ 4 T\ 

| 

lat 

th 

WW 

a 

i ! shell 
v thick 
hicknes t side 
he curve 

the diagram 
dily half way 
gs inch 


Vhis multiplied 


the diameter of 


select 


1 diameter 
the shell 
bottom 
Since 


inches ; 


thickness 








ft / I, the corresponding curve is the 
last one of the diagram 

Ihe scale of the diagram in this case 
is 144. The depth of the shell in this scale 


s 2 times 14, or % inch; this gives point 


G Line GH measures I 23-32, in %4 
scale, consequently the diameter of the 
desired blank is I 23-32 times 4, or 67% 


inches 

In looking over the diagram, it will be 
that it the 
the various proportions of thicknesses in 


observed shows influence of 


a very clear manner. 
Formula 2 being more convenient for 
practical use than No. 1, we give below 


formula 3, which is a modification of 2, 


with the object in view to reduce the 


error As mentioned above, this 1s of 


consequence only when heavy material 


comes in question 





f 
3 D=s a@+adskhk = : 

NX 1 machine tools by the use of the slide rule. 
ds stands here for the outer diameter of The editorial comment in the same issue 
shell less one thickness of the side crediting Mr. Bruce with one of the neat- 

| 
=i. 
| | z _ 
“ ee 7 S es 
Ss ~ be a 4 £ _ - '- 5 ot = 
S s 3 > a Ry z = 28; 5s a 
a. 5 o 
= — a Eck ee iz 
~T° - 1 12 13 
<* | 
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| : | | 
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\ } % 
| J U2 \ La WS he 2.6 6 NETL " 
\ : a é : -_s i 
\ NCI USSU UNU A ~ F 
uU 
FIG, 2 ~ mm, 
LAYING OUT CONE PULLEYS AND BACK GEARS 
BY THE SLIDE RULE 
Formula 3 can also be used to good est, most useful and most care-saving 
advantage when the thickness of the side applications of the slide rule that had 


of the shell is not uniform. In this case 
it is only necessary to substitute the aver- 
age thickness of the side for f 

E. W. Zen 


Peculiar Effect of Sea Water on Gray 
Iron. 

Gray iron exposed to the action of sea 

as, for instance, in the bilges of 

have fre- 


water 
ships 
quently come across pieces of iron which 


changes its structure. | 


had been immersed in sea water, and had 
changed to a substance resembling “Rising 


Sun” stove polish—the outside rusty, of 


course, but the inside exactly like soft 
graphite and easily cut with a_ pocket 
knife. One casting, which I have reason 


to believe had been under sea water for 
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about fifteen years—approximately 11% 
inches thick—when drilled showed only 
about % inch of “metallic” iron in the 


center, the rest being quite soft. 
Another peculiarity about this change 


is the irregular way in which it takes 
place. One piece of gray-iron plate from 
which I removed about ™% inch of this 


graphite showed a very irregular surface, 
the change to graphite (?) being in some 
places 4 inch deeper than im others. After 
cleaning the soft part off, the iron looked 
like a relief map with hills, valleys and 
Perhaps someone will tell the rea- 
DIXIE 


plains 
son for this change 





Laying out Cone Pulleys and Back 
Gears by the Slide Rule. 

[here was described at page 1090, vol. 

27, a method of obtaining ratio of gearing, 

sizes of cone and countershaft speed for 








been noticed by the AMERICAN MACHINIST 


was, as most of those interested will 
agree, well deserved 

At page 1399, W. Owen gave an in- 
teresting account of the use of the slide 


rule for the same purpose, avoiding what 
he termed Mr. 
of dividing up 


3ruce’s cumbrous method 


strips of paper three or 
four times. 

I had been using the method described 
by Mr Mr. 


Bruce’s article, starting off as the former 


Owen previous to seeing 
explained to find the ratio of progression 


from the formula 


oF, 
— 7 
but found I could 
more certain of accurate results 


R 


and _ feel 
with the 


Save time 


July 13, 1905. 


method. It did 
little crude and visions of early problems 


paper dividing seem 2 
in dividing lines into any number of equal 
parts by the familiar inclined-line method 
rose up in my mind 

Procuring a piece of transparent cellu 
14-inch 60-degree set 
out in the 


ruled 


loid practically a 


square, not cut center as us 
ual, I 
apart and inclined at 45 degrees to the 
The 


panying illustrations will explain the use 


carefully lines 3 inch 


long edge of the triangle accom 
I have made ofthis device 
Take the 


y the various writers on the subject— 


same case as has been used 
I 
12 speeds, 20 to 280: we 
different the 


speed, the back gear ratio and the cone 


wish to obtain 


the speeds, countershaft 


diameters. It is evident that if the cellu 
loid be laid on the slide rule as in Fig. 
280, 


I, with 11 divisions between 20 and 


12 numbers can be read off—including 
those given. 
The angle at which the lines on the 


ih NB, | 16 
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celluloid will the scale of the slide 


cross 
rule depends on the range of speeds and 


their number, but by using every alter- 


nate line or perhaps only every third or 


fourth line, practically all cases likely to 


present themselves can be solved The 
slide can be drawn out to the right to 
enable one to handle such a range of 


speeds as 9 to 175 In the case illustrated, 
each alternate line is used to ascertain the 
spindle or shaft speeds; in fact this would 
be the most common condition and there 

fore | the 
The those 


numbered lines accordingly 


lines between numbered are 


required for obtaining the countershaft 
speed when the cone has an even number 
of steps; in this case the line between 


those marked 9 and 10 gives the counter 
shaft speed 

The various speeds, both of the mach 
ine-shaft and countershaft having been 
noted and the celluloid being held on the 
slide 


to obtain the cone 


rule undisturbed, we can proceed 


diameters. It may be 
stated here that after a little practice the 
celluloid can be held in the required posi 
tion without any difficulty; at first there 
may be a little tendency to slip. 

Move the slide Fig. 2, 
C corresponds with any line on the cellu 


until 20 on scale 


loid far enough from the edge to give the 
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required number of lines crossing the Attachment for a Lathe to Make ¢d to quite an item also. I had by this 
scale to the left. (20 was the largest Butchers’ Steels. time decided that an attachment f 
cone diameter as given by Mr. Bruce) Some years ago a manufacturer of lathe would be much cheaper and just a 
To obtain the smallest cone diamete butchers’ hardware came to my shop and satisfactory 1 Spec machine Ch 
start with the line crosing 20 on the scale brought a butcher's steel Che steel was Machine w to put nd 
counting it as I, and the sixth line to the the product of a rival factory and was con take out the ‘ | ’ 1 accord 
left—remembering the fact that only each  gi4q, rably better made than the ones he ™8ly a d st.ted the capacity as equal t 
alternate line is used—will give It on the was turning out. He stated that he was ‘the output of two m My bid w 
scale, the diameter required sure it was machine cut, but how, he had cepted with the provis tif it did not 
It is not necessary to keep the celluloid no idea. His own inethod of making steels Come up to my g s to both qual 
in place when obtaining the back gear was the old one, i. ¢.. drawfiling. In ity and quantity there w i he mn Chace 
ratio, as the operation simply consists, aS ¢ourse of conversation I ascertained. first. Now. I stated be lie thhoulca wiers 
in Fig. 1, in setting the left-hand index of that he would be willing to pay a reason — : ; a : 
scale B to 20 on scale A—the lowest , M 
speed—and at &85 on scale A—the seventh Be} 
speed reading 4.25 on scale B. 
Wm. H. RAEBuRN \ ~ | I. 
K ¢ ~ N . 
Rod Gaging Fixture. lama = ’ 
Having to gage for length a number of FIG. 1 
steel rods of various diameters and 
lengths, and it being necessary that there 
should not be more than one-thousandth \S -| -. 
variation either way, the gage in the draw a - 
ing herewith was devised to detect the 
slightest inaccuracy of length 
In a gray-iron base block A were cut ee 
a series of V-grooves of depths accord \ l 
ing to the diameter of the style of shaft aR e R 
for which each was intended. At one end | 5 
of A a groove was cut at a slight angle P 
running freely in this groove was a steel 
strip B, screwed to which was a steel D | 
block C, having a hardened and ground FIG. 2 ‘ 
face, which was square with the grooves \CHMENT FOR NU} HER’S FI 
* --———— --10.6% ‘ — ; 
~ ) , t pt T ti 
A “ : drive { ’ ‘ ft question 
<page —-- - | I adapted commot nivel jomnt 
( Z shown in | wed 
y27 on to the e of the p 
drilled, that tl tt \ 
320 
i : x ( can enter it and be clamped by tl et 
322 ] © x screw M 
Fig. < how tl nuri ppat DD 
zt C is a casting which ts bolted to the carriage 
420 tf the latl It rece the two bottom 
wie url which rest 1 halt-be } oO 
Or , y) is to be easily removable. eis a reservoir 
© | - | for « R R are tw ect-metal plates to 
J ’ ko 
prevent th running « t the ends of 
, . tine ilf-l re hu t for 
~ x } ; D rl wl ( tl » ( 
| A . extended t t he 
B ge bet 1 t] ked 
2 re = Machiniet guide / 1] end t | t twe 
ROD-GAGING FIXTURE ook G, int ] ked 1 ht 
! | | I I t ) 
in the base. At one end of C were placed able price for a machine to do the work, et n, and /7 f hook—hun 
graduations, and also on the slide plate D. and finally that he had a to-inch lathe in __ frot I te is | taken 
\t the other end of the block A was fitted his place which was very seldom used. I out or put \ handle O at the extrem 
a hardened and ground steel block / went down to his factory next day to look end of / ve vl ftin 
which located one end of the shafts and the lathe over and take measurements and [he operation ts t I] rriage with 
was cut away according to the lengths of took away with me some of the blanks he tl ittachment to tl 
these. A shaft to be gaged was placed in made into steels. These blanks were made chuck L, whicl t V—th 
the groove which bore its number, and the on a power hammer and varied considet ever E | g | t of the way 
block B advanced until the face of C con ably as to length and amount of tay \ steel blank f t chuck and 
tacted with the end of the shaft, the ver After forgi o they were annealed in tl the lever /: | tl feed started 
nier marking on the end of the block then isual way and tl the scale was grourd away from thi One passage of the 
showing whether the shaft length was to off on a large grindstor The men w mi over tl { fins] the cutting 
the required degree of accuracy drawfiled these stcels were paid perat I] re then covered 
C. F. H mechanics’ wages. The files used amount ( il hardened the 











ee 


1@ machine was. satts 


iwiyie is files I} 


bac the work was a Zo xd as thi sar) 


tory, 
ple and the output up to the guarantee 

\bout a the 
delivered and paid for I happened to be in 


month after machine was 


neighborhood of the factory and went 


the 


the 


in to see how machine was working 


\ very bright little fellow—about 15—was 
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of the incline, and as it slid along it grad 
ually released the pressure on the nurls 
foreman of a concern 


DIXIE 


That boy 1s now 


making automatic machinery. 





An Adjustable Holder for an Incan- 
descent Lamp. 


[he sketch shows the principal parts 











in charge. When I came in the machine of the simplest incandescent lamp-holder 
was running and he was cutting the butt that I have ever seen. It consists of two 
ends off a number of steel blocks, bring similar hrass castings, made with five 
ing them to a standard length While teeth on their inner faces and fastened to 
. was talking to him the lathe stopped gether by the bolt 4, with spring B and 
, Thun b Serev 
| } 

| \ \ 16 Netclic 

f ' 

\ . 

—|\ . 
\ Nel 
E \ 
%" = ) 
‘ L ey 
= | H 
K ' a 
! Hit I 
. 

tomatically and welvght swinging 7 1 ( lhrough hole 1) of piece / slips 
i celimneg truck pre t boule plate l inch cold-rolled rod, which fast 

geged up as a gong ened up in any convenient way. We used 

In explanation he id me that at first them tastened to upright rods bolted to 

| 1] t i | 

the machine had taken quite a lot of at tl lamp would 


tention, as he had always to le 


spot in case the carriage ran too far It 


was also found necessary to ease up on th 
pressure near the end of the cut, as a 
burr was left by stopping the machine 
with the full pressure on the nurls. Hi: 
decided that he could make an automati 


ase for the pressure 


rele and also an auto 
matic stop, providing the steels were all 
the same length \fter working out the 


head he 


nd got it 


automatic arrangements in his 
struck the boss for piece-work 


He then 
which he 


made a_ telescoping device 


fastened to the side of the car 


riage farthest from the chuck \ smal! 
pulley was screwed into the ceiling and 
a rope rove through it. One end of the 


rope was made fast to the shifter and the 
other to a weight. As the carriage moved 
along it pushed the weight off the end 
of the lathe bed—where it was placed. In 
falling it threw the shifter and a conveni 
ently placed piece of boiler-plate gave the 


Che 


pressure on the nurl he arranged by clanip- 


alarm automatic decrease for the 
ing a Z-shaped piece of iron on the bed 
of the lathe. The upper member of the Z 
was at a slight inciine, and when the nurls 
the 


struck the end 


reached a point about '% inch from 


end of the steel the lever /: 


ie lathe carriages, so. the 


travel with the carriage We had some 
on the setting-up floor fastened to upright 
rods set in heavy bases, so that we could 
move them around, and we had some on 
swinging rods hinged to the walls and 
posts lhrough hole F of piece G we 
ran a ptlece of 5-10-1 ich cold rolled rod, 
which was fitted at one end and drilled 
about 13 inch. This was to hang the lamp 
to. A smali wire hook was lashed to the 
lamp cord, just above the lamp, and 
hooked into the end of this rod. The 


lamp cord was also fastened to the ear at 


H, so as not 


By having a 


to have it lying on the floor 
set-screw at A, and a spring 
the that 
the rod could be slid in and out readily. 
Nut ( could 
vary the tension on the joint easily. We 
needed to do this as when the joint was 


LL, we could adjust tension so 


was a finger fit, so that we 


adjusted to hold out a lamp horizontally 
5 or 6 feet away, it was set altogether too 
As ] 
ber, the total expense of these holders for 
a lot of fifty than 
fifty cents each, not including the wiring 


stiff for short-range work remem- 


was something less 


up. They would perhaps be hardly suit- 
able for use in an office, as the teeth be- 
tween 
but they answer every purpose 


shop E. H 


and G are rather noisy, 
the 


pieces E 
in 
FisH 
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A Simple Way to Test the Strength 
of Magnets. 


Some twenty-five years ago I manufac- 


tured some electrical instruments, working 


to a model and such instructions as were 
furnished by the inventor. Each instru 
ment had several sets of horseshoe pet 


manent magnets and at least two sets of 


These instruments, whet 


We soon found that 


electro-magnets 
in 
all the 

strument must be practicall 


use, series 


ran im 


permanent magnets in any one I 
y equal in mag 
netic strength, but could vary some in dif- 


\t that 


would measure 


ferent instruments. time we had 


struments that or in 


the 


no i 
strength of these magnets close 
\fter some study 


the ill 


dicate 
enough for the purpose 


stra 


[ fitted up the rig shown in 
tion, which worked to our entire satista 


Chis 


number of very light weights, 


tion consisted in the use of a 


rig 
in the form 


that we 


of pieces of the thinnest iron 

could = find, shaped so as to practically 
cover the two ends of the magnets, al d 
made as flat as possible, so that th 

would pack together closely. hese 
weights were numbered’ consecutive! 

from one up, the figures being stenciled 
in white, and as large as the size of the 
weight would permit, so as to be plain 


In use we piled them up inside som 


seell 

pins set in a board, as shown—simpl) 
hold them in position—the top weight a 

ways being No. 1, the numbers increasing 
consecutively to the bottom of the pile 
We arranged a guide so that the magnet 


when placed therein could be raised and 


lowered and kept in correct position on 


striking the weights lo get the strengtl 


of a magnet, we placed it in the guide, 
lowed it to slide down so that its end 


rested on the pile 
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HOW THE MAGNETS WERE TESTED 
it up and noted how many weights it lift 


ed 


we 


Suppose it lifted ten of these weights 
marked this 
and put it in a box marked Io 


particular magnet 10, 
The next 
magnet tested might lift a greater or less 
and was 


number of weights—say twelve 


so marked and put in a box marked 


I2 


etc., etc. In this way each box contained 
magnets of practically uniform strength 
This enabled us, while assembling the in 
it 
We soon found 
out the limits that could be used, and had 


strument, to be sure that all magnets ir 
were uniform in strength. 
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on this point I ma 


say that, so far as I know, there is no 


make permanent 
netic or lifting 
BRADY 
Brooklyn, N. ¥ 


A Set-Screw Oiler. 


Doubtless many readers were interested 
1 the 


1 showing made the hollow set 


on the 


by 


front cover of a recent issue 


screw 


WIAISS 
WANNA 








of the AMERICAN MACHINIS We hav 
tly le se of the new set-screw 
) cup $ WI sket 
l1 t < t ‘ pp 1 Sell v 
hearing, at g it in place and 
prov ding pt () 1} 
drilled, wn, through 1 et 
T \ \ { p \ sed 
) T 
Ik H. J 
Grinding a Parallel. 
Grind opposite sides 1 and 2 sua 
then turn the piece upon / bas 
x 
\ 
> \ 
— \ 
I \ 
b 


id 
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GRINDING A PARALLEI 


dotted 


strip along 


grind face ahbyx down to 


but leave a narrow 


unground. When try-square 


on the machine, we c 
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applied to side I touches nes 1 l 
turn the piece bottom up = and, sing 
nes ax and s bearing edges, grind 
side c d down to d, which w f s 
b square W th sides 1 1 2 Now ivert 
gain and tinisl ff ind 
thing is done 
| saw a tle W ) eg 5 
rick a whi g g t 
eat and worthy of \ 
Fr. H. G 


Putting a Strainer on The Hydraulic 
Riveting Machine. 


It was generally an “overtime ob 
put new “leathers” in the “Bull, nd 
everyone having anything to do with it 

sc ccasions Was strongly incline 

pply choice and endearing epithets to 

t would not look wel print | 
“talked” to it myself a tew times nd 

lly the superintendent got to talking 
wn we began to try different the 

| ditferent met! is I ) p neg i 

ting thre thers vith 
( We de 1 the evlinder ne I 
g and : e, whi was e. St 
t | ’ I \ 





< i 











dis 
NS \ H 
knew nothing 
pert” from the mak i machine 
\s we had been putting w leathe 
in average of one set week tor a 
while (using 75 tons pressure we felt 
ither annoyed nor enthusiastic over his 
report that a set of leathers should last 


three weeks easily, was nothing 


to do but them in needed, but 


put 


get good leather, et The machine wa 


all right and in good order, and he went 


After we got through blaming everything 


uuld think of, 


our at 


tention was turned to the water As this 
water 1s used over and over again, dirt 
could not very well be kent entirely out 


We tried a strainer on the tank into 
the 


of it 


which exhaust emptied and from 


nt back to the accumu 


the tine 


which the water w 
lator It 


dirt still got 


caught the sh.” but 


through and cut thos 
* 


leathers just as badly as ever There w 


} t pip 
Was d g 
) \ 
stral sig Wi 
- I i WW * 
pl \ i APee i 
| \\ \ 4 
= g 
VW ’ ) 
n 
j 
\ 
— sé — 
An Easy “Repair’’ Job at Sea. 
ai Te! ( he 
rohil 
. wi] 
) ly 
‘ P \\ ' 
, 
Ways f tt mwwled 
' 
expel ' ? ‘4 1 | | 
w at y ' listt 
So if iL p st ! \ 
roma” w eating c ) ward bound 
itter i nL rit 1 1 tive trip ill 
hands being “ted p vith ti imMping on 
Sunday 1 ig, OW “ way trom 
the coast of New Zea he pulled up 
iro’ tour- ted ny ship ying 
waiting | rie ! bre th tT wil | 
to conti r vovag \s eh \lroma 
drew 1D It v n ? flags flut 








tered up to the wind-jammer’s mast head, 
and’ a boat put away from her side head- 
[he tinkle of the tele- 
graph was heard in the engine-room, and 


ing for the tramp. 


the rythmic thump of the tramp's “cof 
The 


alongside, and one of the 


fee-mill” came to an abrupt stop. 
pulled 


men in her—a 


boat 


mate, apparently—with 


many apologies to the skipper of the 
tramp, explained that their steam winch 
their 


was nec- 


had balked, and no persuasion on 
part could get it to go As it 
essary to have the use of the winch on 
their arrival at the next port, an out-of- 
the-way corner, they would be very grate- 
ful if one of the 
would look at it, his services, of course, 


“Alroma’s” engineers 
being paid for. 

\ hasty consultation took place between 
the skipper and the chief engineer, 
and in a few minutes the boat pulled back 
to the ship, bearing a winch doctor in the 
Third of the “Alroma.” 
Little time was wasted in explanations, 
Dickson hurried 
along to the winch, a large double-geared 
The 
the ship, who was hovering around, vol- 
that the winch 


shape of the 


and the engineer was 


machine amidships. carpenter of 


unteered the information 
had worked all 
under steam, it being one of his duties to 


right last time she was 


overhaul it between ports; he guessed 
something was jammed somewhere. ° 
During this conversation Dickson, who 
had been trying steam on the winch, sud- 
denly looked closely at the gear, and turn 
that he 


could get her into shape again if it was 


ing to the skipper announced 
worth $40 to get the job done. 

The skipper stared aghast. “Couldn't 
you make it fifty?” he asked, with with 
“Well,” Dickson, 


flies; if you winch so 


ering sarcasm. said 


“time want the 
badly $40 is not too much to give an en 
gineer for a job like that, and I'll guaran 
tee to make a satisfactory job of it, too.” 

After some more haggling the original 
price was agreed on and Dickson started 
to work, after disposing of the attentive 
carpenter for a few minutes. In that time 
and on 
rumbled 


he made the necessary “repairs,” 


giving the winch steam. she 
around in grand style 

The skipper and most of the crew gath- 
ered around, pleased to see the trouble 
over, but thaf $40 worried the “old man.” 
He took “Say, 


young man, don't you thing $40 a mighty 


Dickson aft to his cabin. 


steep price for ten minutes’ fixing that 
winch ?” ; 
“Captain,” said Dickson, impressively, 
“you're not paying me $4o for fixing the 
winch, but for knowing how!” 
The captain smiled faintly, handed out 
the $40 and some cigars, and as he shook 


Dickson “Would you 


mind telling me what the trouble was? 


hands with said: 


Before getting back into the waiting 


boat, Dickson took the skipper over to the 
winch, and pointing out the various parts 
said: “This is your ahead eccentric, and 


this is your astern. Well. vour head ec 


AMERICAN MACHINIST 

a little 
necessary straining) to your astern eccen- 
versa.’ <As he got 


centric rod was connected up (by 


vice 


tric strap, and 


over the side he saw the “old man” start 
out to hunt up the erring carpenter 
X. Y. EZEE. 





Cleaning Tool for Air-Hose Connec- 
tions. 

The drawing represents a tool used in 
cleaning the groove in which the rubber 
gasket is inserted in an air-hose connec 
tion. Figs. 1 and 2 show the tool com 
plete, while Fig. 3 shows the operating 
parts removed. 

To operate, first remove the old rubber 
gasket from the coupling, then insert the 
end A into the mouth of the coupling, 
giving the handle B a sharp turn to the 
left. This throws the cutters C and C’ 
into the position shown in Fig. 2. By 
turning the tool a half turn to the right 
the groove is cleaned of all rust and grit; 
a new gasket is then inserted. 

This tool is very simple in construction 
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Is a Machinist Deficient in Nerve ? 
Two cheek, 
as we sometimes call it) have come to my 
notice lately, and I think they will be of 


illustrations of nerve (or 


value to some of your readers, and for 
that reason I will relate them. 

As a rule, your good workman is lack- 
ing in cheek. He may be a goqd AI man, 
but he will be the last one to find it out, 
and after he does he is afraid to tell of it. 
3oth the cases related are strictly true 
The first one (Jones, we will call him) 
was traveling as an expert with the crack 
salesman of the house. They were out 
in the western part of the State and had 
done Albany, and went up to Niagara to 
see what they could drum up. I say they, 
but really the salesman did all the drum 
ming; Jones’ part came in only to help 
out on the mechanical end of the deal. 

Zusiness dull, and the 
said: “Let’s go up to the power-house and 
Up they 


was salesman 
see how things look up there.” 
went, and called at the office and tried to 
get a pass to do down the elevator to the 
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CLEANING TOOL FOR 


and is made of machine steel throughout, 
with the exception of the cutters, which 
are of tool steel and hardened. The cut- 
ters are made of a shape and size exactly 
to fit the groove and are pivoted so as to 
swing freely. In operating the tool may 
either be set up in vise or worked by 
hand without disconnecting the couplings 
from the air hose. G. E. B. 


Round Corners on Milling-Machine 
Arbor Collars. 


The milling-machine arbor 
collars should be rounded off to a small 
A soft collar, fall- 


ing to the floor, may ruin a small gear- 


corners of 
radius, say 1-64 inch. 


tooth mill, a small burr being raised on 
the edge of the collar, causing the arbor 
to run out of true and throwing all the 
tooth. In_ hastily 
up the collar on an oily arbor, a small 


work on one shoving 
chip is often caught between, causing the 
arbor to run out of true; the smal! fillets 
would allow the chips a chance to get out 


of the way F. RATTEK 





FIG.3 


AIR-HOSE CONNECTIONS 


bottom of the shaft or tunnel. This they 
failed to do, but received permission to go 
into the gallery and look down upon the 
They stayed there about two 


minutes, and the salesman said: “H l, 


main floor 


Come down 
that 
Down on the floor they went, 


I've seen all I want to here. 


on the floor and we will go down 


elevator.” 
and as they struck the bottom of the steps, 


the salesman called out to the first man 
he saw: 
“Where in blankety-blank is that el 


vator man?” 

“Down at the other end of the room, 
sir.” 

“Well, go get him, and get a move on 
you, too.” 

Down the helper went on a run, and 
back came the elevator man at the same 
gait, and as soon as he came within hear 
ing distance the salesman opened on him: 


“Where in the blank 


why ain’t you around here when you're 


were you, and 


wanted? What do you think we hire you 


for, anvhow? Now get a move on you 
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and take us down the shaft. We can't 
wait around here all day for you.” 

The door was unlocked, and they were 
taken down the shaft 140 feet into the 
solid rock. No pass was asked for, and 
the fellow evidently thought that Hill and 
Jones owned the plant. The salesman 
gave him another call-down, and Jones 
gave him a good tip, and as Jones said 
afterward, in relating the anecdote, “I 
never could have had the cheek to do it,” 
and I guess he told the truth 

The second case was a little different 
The man “had the goods all right,” but it 
took him some time to find it out. We 
will call him Brown, and he was the 
superintendent of a little factory in the 
hardware line. He was a good man, and 
the firm found it out long before Brown 
did, but they never said a word—it wasn't 
business 

One day a salesman was in to see 
Brown, and in talking said: “The A. & B 
Co. (which was a large firm in the same 
line of hardware) are in need of a good 
superintendent. They are not advertis- 
ing for him, but they are quietly looking 
around to see if they can locate the right 
man.” He didn’t say any more, but Brown 
thought the thing over, and that night 
sent the company a letter worded some 
thing like this: 

“Gentlemen—Are you getting a maxi 
mum output with a minimum outlay for 
the same? ‘If not, would you like a man 
who could accomplish these results? If 
so, would be pleased to hear from you 
and arrange for an interview.” 

Brown waited for two weeks, with no 
reply, and he wrote them the second time, 
saying: 

“Gentlemen—Two weeks ago I wrote 
vou a letter like the following (here the 
letter was repeated). Up to this date I 
have received no reply. This is probably 
due to one of two causes—either you are 
too busy, or you do not care to see the 
undersigned. If the first-named is the 
reason, I can excuse you; but if the sec 
ond, which I think to be the cause, I can 
not; and unless I hear from you by wire 
by ten o’clock to-morrow evening, I shall 
be down to see you.” 

Brown held the letter back until the 
evening mail, and then followed it up on 
the first train in the morning. He arrived 
at the factory about 10.00 A. M.; by that 
time he thought the mail would be de 
livered and digested. He sent in his card 
and asked for the president of the com 
pany 

He came out, holding the letter in his 
hand. “Come in, young man; I think 
vou are just the party we have been look 
ing for.” Brown went in, and before he 
came out he had a three-year contract, 
and from the last account which I had 
from him he had made good, and had 
broadened out so that he fitted the hole 
in good shape. ~ \. P. Press 
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Induction Motor. are requires two-step cone pulley may 
[his motor is clearly represented by the be placed at om end, giving four rates “ 
accompanying half-tones Figs. 1 and 2, SPeeG ht e belt a slow speeds 
showing it as a whole, and Figs. 3 and 4, the geared at - gement in big. 2 1S pl 
showing rotor and _ stator independently vided, the rawhide pu - meshing W = a 
In the construction of the stator special - gear ol the rt red diam ter 1] 
thin steel is used to reduce the hysteriser Sel contained reduction gear is alike ap 
loss to a minimum, and heat losses of the plicable to floor wa a r ceiling drive 
stator windings are similarly reduced by The motor 1s built im various sizes 
from 1 to 20 horse-power, bv the Rich 
mond Electric Company, Richmond, \ 





No English Planers Ordered by the 
Brown & Sharpe Manufacturing 


Company. 

Referring to the article published if 
page 871 we have a letter from Henry D 
Sharpe, treasurer of the Brown & Sharpe 
Manufacturing Company, in which he 


says 
“In an article entitled ‘The War of the 


Roses in the Twentieth Centurry, is a 





statement to the effect that the Bateman 








Planing Machine Company, Leeds, Eng 





FI I INDUCTION MOTOR land, has lately received orders from this 
G un 


company for several planers. There*is no 


truth in this statement We have never 





























Fit j Ht ATOR 
— v direct dealing ith tl d do 
had any aires dea re with them, ana a 
not know how such a report could have 





arisen 


FIG 2 MOTOR WITH REDUG ION GEAR 


The Technolexicon of the Society of 

















German Engineers. 

In the compilation of this universal 
technical dr i trai tion pu 
poses ( ' ees—English, Ger 
man and Fr that w commenced 
in 190 0 n nd imdividua 
collaborat | ‘ nd abroad re 
assisting at present Up to now, 2,700,000 

FIG 3 rHE ROTOR word card ] wT hee? collected lo these 
will be added the hundred thousands of 
low-resistance windings lhe rotor is de cards that will 1 it from the working 


signed with heavy, embedded copper bars out of the original contributions not yet 
and the secondary resistance is in the end taken in hand The contributions have 
rings, where ample ventilation prevents been called im_ since Easter, 1904, and 
high temperatures The bearings are of most of them | come in—up to Jun 
aluminum bron split, and self-oiling, 1905, 1,450 

and the motor is adjustably mounted on The editor-in-chiet w be pleased to 
malleable iron skids, whether secured to giy nv furtl formation wanted. Ad 


floor or ceiling The shaft 1s extended lres lechnolexicon lt Hubert Jans Nn, 


at both ends. and where different speeds Berlin (NW. 7), Dorotheenstrasse 49 
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National and Local Organizations of 


Engineers. 
The the 


branches of the various national engineer- 


1 


matter of formation of local 


Ing societies is now receiving a great deal 


of attention, and is a question regarding 
which prominent and thoughtful members 
of the 


terest of 


various having the in 


these 


societies, 


societies very much at 


heart, differ radically 
the 


believe that 


little or 


There are those who 


national societies give no en 


couragement to the establishment of 
branch societies, but that the engineers in 


a given locality, and especially in the vi 


cinity of a large city, should organize 
engineering societies to include in their 
membership all engineers of every kind 


in that locality. In this way, it is pointed 
out, the local engineers’ club or 
be called, 


It can command the support 


society, 


whatever it may may be a 


strong one. 
of any variety of engineer doing any kind 


of work, if he feels inclined to co-operate 


with his neighbors in this way, and in 
such co-operation he need not be in the 
least, or in any way, identified with a 


national society, 


organized with = special 


reference to a particular branch of en 
gineering with which the engineer in 
question may have little or nothing to do, 
and with which he may not care to be 


identified; in other words, such a_ local 


organization of engineers may gather 
within its fold mechanical, civil, electt 


cal, heating and ventilating, railroad, test- 
ing or any other kind of engineer, and 
may include architects They may meet 
as often as they choose to discuss matters 


of interest to them, and= such 


and d 


In Ways In 


meetings 


will be benencial to the: 


iscussions 
similar! 


scattered 


which meetings of a 


constituted body of engineers 
over the country could not be 
\s examples of successful working o1 
ganizations of this kind, there are cited the 
(Ohio) 


Engineers’ Club of Philadelphia, the Engi 
the 


Cleveland Engineers’ Society, the 


Club of St. Louts, Providence 


neers 


Engineers’ Society and others, all of which 


act independently of any national organi 


do 


Many of the members of 


zation, and have tor some time been 
ing good work 
these local societies belong to one or more 
of the national societies, depending upon 
the nature of their work, their desire for 
participation in the benefits of such socie 
ties, facilities they may have for attend 


ing meetings, ete., while others belong to 


the local association only, and in some 
wses their membership is confined to this 
would, for one 


because they reason or 


another, ke ineligible to any of the na 


tional societies. This plan, it is claimed, 
works well, and ts likely to continue to be 
the best plan for the 
matters in the United States 

On the other hand, there are those who 
that 
ing societies should establish branches in 


the 


administration of 


society 


insist the various national engineer- 


various centers throughout country, 


branches to be less under 


such 


more or 
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control of the national or 


that the 


the parent so- 


cieties ; proceedings of these 


branch societies should be under the gen 
eral supervision of the national societies 


They maintain that these local branches 


may be made to keep up and promote 
interest in and contribute to the mem 
bership of the national societies, thus 


the latter and 


It is maintained that on] 


strengthening Increasing 
their influence. 
by this plan can most members who live 
at a distance from New York, or wherever 
the headquarters of the national 
the 
derived from membership in such national 
that such 


society 


may be, participate in benefits to be 


societies It is pointed out 


members can attend comparatively tew 
meetings of the national societies; that 
their participation in discussion of ques 


tions relating to the welfare of the so 


ties carried on 


s either impossible or 18 


under difficulties which would not attach to 


such participation by members living near 


the headquarters; that such distant mem 


bers can make no use of the library nor 


of the facilities afforded by the house of 
the national society, and that practical] 
all the benefit they derive from such 


membership is the receipt of the annual 


volume. of transactions, together with what 


ever of prestige result from member 


may 


ship in the national society and the facil 
ties for forming acquaintances of val 
by means of membership in it rh 


things, while they are suffic 


] 


membership upon the part of some eng 


neers, are not sufficient for 


is claimed, therefore, that the national so 


cieties may greatly increase th 
bership by the establishment and 
tenance of the branches referred to 

[he experience of foreign count 
bearing upon this matter seems t eo 
little help for America In Englat 
France and Germany, where societies e 


analogous to 


more nearly 
America than 


ist that are 


those found in are to he 


societies at 


found elsewhere, the national 
generally so organized and so operated as 


to attract to their membership all var 


ties of engineers, and the distances whi 


members have to travel in order t 


tend the meetings of these societies n 
London, for instance, or in almost any 
city in the countries named, are mucl 
smaller than American members of na 


tional societies must needs travel in order 
New York 


society of 


to attend meetings held in 
The 

Germany, known as the Verein Deutscher 

these 


city national engineers’ 


Engineer, maintains branches very 


successfully, and it is a successfu 


institution. It 


very 


and prosperous seems so 
nearly to include all the engineers in Ger 
many of every kind, that practically no 
society of is heard of 


Much the 


France, and in 


other engineers 


there same is the case with 


respect to England there 
are only two national engineering socie 
The Institution 


of Civil Engineers and the Institution of 


ties of any prominence 


Mechanical Engineers. The tendency here 
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societies 
Whether 


not, it 


has been to organize national 
for each branch of engineering 
this has been the wisest course or 
is the course which has been pursued and 
the fact the 
engineering 
the 
their 


constitutes which confronts 


various organizations which 
branch 
Those 


who are interested in these branches are, 


are considering problem of 


societies and organization 


some of them, maintaining that unless the 


national societies progress in this matter 
and show a liberal spirit, it will inevita- 
bly lead to the establishment of a suff 
cient number of independent local engi 
neering societies to finally lead to their 


affiliation in a new national organization, 
which will have little or nothing to do 
except the formulation of reports on 


-the meetings of thes 
elected dele 


various local organizations 


standardization, etc 


societies being attended by 


gates from the 


nly. Thus it is claimed that the present 


societies will, some of them, at 


] 


sidetracked 


nat nal 
least, be 


Whether it will work out in that way 


not, of course no one can at present 
[hose who are in favor of maintan 

ng the status quo point to the fact that 
the national engineering societies are now 
erowing rapidly, and are in a good and 
prosperous condition Their opponents, 
wever, claim that this is only because 
ese socieites are now on the crest of a 

ve caused by the recent rapid exten 
sion of engineering work and of engi 


and that from this tim 


neering interests, 
or from a time in the near future, thers 
will be a decline lime alone can tell 


the result will be One feature of 


s that American citizens will tind them 


selves at liberty to organize and maintain 


as Many societies as they choose, and any 


engineer may belong to as few or ds 
many of them as his interest may dictate, 
1d to which his attainments make him 


a question of the 


other 
the 


will then be 
the 


< 
if l 


survival of fittest In words, 


those societies which are of least use 
of the 
Wi 


a good many years befor 


will decline. while those which are 


most use will develop and continu 


think it will b 


such an organization as the American 
Society of Mechanical Engineers will 


seriously decline in power and influence, 
no matter how many other organizations 
may be formed—local or general—for 
there is an advantage to engineers com 


ing from different parts of the country 


ind meeting occasionally to form = ac- 
quaintances, to renew them and to dis- 
cuss matters of mutual interest. These 


meetings cannot advantageously be su 
perseded by membership in various local 


long 


branches. There are, and probably 
engineers able 
the 


tunities offered by such a national 


good and 


will be, a 
to take 


many 


inclined advantage of oppor 
organ 
ization, and this alone will keep such a 
society going for many years, even though 
may be other societies that are also 


work, and that 


there 


pros 


ng good 


may b 
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perous [he country is large, and t 
room tor good deal of associ 
work of various kinds among engine 


but it 1s not unlikely that before the 


and best formation of engineers’ 
ations for America is evolved, there 
be a good deal of waste energy and s 


needless « xpel chture 


elsewhere in this issuc 


spindle drill press in which the 
has taken advantage of the fact that a 
tain commercial drill press was so 


permit it to 


adapted to his needs It is rather refr 
Ing to come across a designer who 
only thus takes advantage of a machin 
known efficiency, but also has the car 
to admit it It seems to be the ge 


idea that it is infra dig for a designe 


he caught copying or 


here 


ated 


ers, 


hinal 


organi 


may 


Onl 


of engineers’ money 


is shown a thre 


designer 


cer 


esh 
not 
e ot 
idor 
eral 


r to 


incorporating in his 


sign the creations of others This, we 
ink, is not the correct view to take in a 
case where the product required of the 
special machine differs from that required 
t the regular machine, only in the way 

which it is acted upon. Over and above 
the Saving time cost Of patterns, ete 
there is t ice that the part of the 
machine whi ready been built 

d has passed 1 experimental stage 

n be relied upon to satisfactorily p 
rm certan netior while the macl 
that S \ per has vet to hav ts 
racti¢ ib 1) nN 


n 


\n English contemporary publishes an 
strated acce (written by the 
ventor) ot an alleged invention con 


ing of a Cat wl ich is to he propelle 


sist 
1 by 


vacuum. Near the front of the car is a 
evlinder, whi s open at both ends and 
n which are placed two pistons, one neat 
ach end of the cvlindet Between these 
pistons a vacuum is produced by means 
of an air-pump, and by attaching cords 
to these pistons the inventor imagines 


that he balances the pressure on 


piston and leaves that on the other pi 


unbalanced; this pressure being in su 


direction as to ‘ar forw 


Thus he says he gets a motion of 


car without there being any motion w 
ever of the pistons within the cylit 
and that all that will be necessary ¢ 


once starting the car 1s to preserve 


vacuum by pumping out what air 


leak into the evlinder past the mov 
but unmoving piston 

Of course the scheme 1s very 
surd and childish, and we do not 
understand why such a thing shoul 


presented in a mechanical journal 


though it wert serious 


though it were worthy of serious at 


the rul 


one 
ston 
ch a 
ard 
the 
hat 
vce rT, 
ifter 
the 
may 


able 


1 he 


as 


matter, or as 


ten 


e oT 


tion, and it seems to us that 

the United States Patent Office would be 
a good one for editors to adopt ‘n such 
cases. That rule is to require the in 
ventor of the device to first produce a 











working model of efor vt} fa 
further will be done Needless to say, 
that requirement settles the case of those 
who apply to the Patent Office fo pat 
ent on sucl inivent ns, and of ours if 
would = als« put the quietus upon tl 
who wish t export ell Lliiege | Vel 
tions in the columns of paper whose 
readers may be more or less misled by 
them if they appear there 


Hectograph Practice. 


Che tollowing information concerning 
this | y copy g process ; , 
by H | he) th, chemist ind eng eC I 
tests tf the Lake Shor & Michig 
Southern Railway, and appears origi \ 
in the sfon cer and kK 
Journa 

( Cal hid +S I 

Wate I pts 

(;ivcerin, 2 pts 

lh v s] ( ( 1 ’ 

nd the kind t t come n transp 
ght-brow1 et the whit I \ 
opa g e ¢ t g SQ ] 
Bre k the v eck 1 

I l M 
Vessc Ney \\ Cl 

ld t £ 1 \ cl pr 

v b eate , temp 

~ st ( 

neces ' : A 

, trodues 
| . ™ , tom 4 
Pour tl t through ( 
clot] g into the p When 
ire Ct nd | < t1 q I 
sweep off air bubbles or impurit 
tl rtace w edge of a | Let 
tile } t ( S | T before 

1] for calls for mucl ( wate 
than y required by other fort 
since t preterre t< er re the 1 q t¢ 
softtne lh n n ft the glyceru \\ ] 
d not evap te and ow the pa 
dry t and rde1 do the water 

In writing t rig l copy way ( 
hard, g d pape nd write with he 
tograph } | making tl negati\ 
moisten the I ‘ f thr pad vith a 
cold. wet spong 1 ff ex 

ft morsture ff with a newspaper 
and let it st f wo mu * 
the origin i vn on the pa te 
from one to thr te rubbing down 
te i pertect cor id thet irel 

cl V« In pP I ppl 1 cle heet 
f anv kind of paper o that it touche 
tl hectograp| t all points, rubbing a 
little as possib] Never us hot water 
for removing the negative: as soon as the 
copies are all mad wash off with 
sponge and cold water and dry off well 


Never let the 


stand with ink on it after the copies ars 


with a newspaper pad 


made, and alway keep t closed when not 
md Use 
, 
Always a te with your pe I 
Professional advis f men But what 
they we 1 the per t he dome 
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New Tools and Machine Shop Appliances. 


A CHAIN HOIST 


The illustrations show a chain hoist 


equipped with differential gearing, making 
it possible to hit weights to the full ca 
pacity of the blocks, and further—by 
throwing a pawl out of engagement with 

ratchet—to raise or lower the bottom 
at increased speed, as, for instance, 


block 


in taking up slack or adjusting slings, 


etc 

Fig. 2 shows the arrangement of the dif 
ferential gearing. Through the center of 
the hand chain-wheel is a shaft A, upon 


which are mounted two sleeves. The gear 
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\ CHAIN HOIST. 

C is mounted upon the same sleeve as the 
unon the 
These 


same diameter, but F 


ratchet wheel B, and the gear | 
same sleeve as the chain-wheel G. 
gears are of the 


has fewer teeth than C. In operation the 


pawl IT locks the ratchet and gear C The 
hend-chain is) then pulled. causing the 
differential gears D—which mesh with 
both the gears C and F—to revolve 


around C and also to rotate on their ax 


It is obvious that—as C has more teeth 


than /’-—by the time the chain-wheel has 


made one complete revolution around ( 


FF will have advanced the amount of their 


difference and have turned G _ with it 


When the 
ratchet, the 


pawl is released from the 


differential gears are free to 


revoly e 


wheel, thus permitting th: 
to be r 


independent 


used or low 


of the hand chain 
unloaded hook 


red instantly This 











DETAILS OF 


chain hoist is made by the Franklin Moore 


Company, Winsted, Conn 


STEEL 


The 1 


chinists’ 


BEAM 


TRAMMELS AND SCRIBERS 


llustrations show two handy ma- 


tools 


trammels and 


scribers— 
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tion when the nuts are loosened for set- 
ting. The handles on top of the trams 

swivel. The adjustable points are held in ’ 
spring chucks and can be removed easily 


and replaced by pencil or specia! points 
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THE HOIST 


Calipering points are also supplied with 
these trammels. An extension beam is 
furnished at extra cost. The tool will 
describe a 26-inch circle, and with the 
extension a 54-inch circle. ; 


The scribers—both single and double 
































the trammel bar is flattened 


STEEL BEAM TRAMMELS AND SCRIBERS., 


recently put on the market. The top of 


The trams 


are secured to the bar by nurled nuts, the 
thrust being taken by washers, bearing on 
the flat surface of the beam 


Spring friction holds the trams in posi 





pointed—consist of a nurled holder, into 


which the tempered steel points are 


screwed. The points are nurled as shown 
for a finger grip. Both these 


made by the Brown & Sharpe Manufac 


tools are 


turing Company, Providence, R. | 
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NEW FEATURES OF THE HYATT ROLLER 


BEARING 
feature of de- 


The notable the 


signs brought out by the Hyatt Roller Bear- 


most 


ing Company for 1906 is a self-contained, 
all-steel 


bearings. 


retainer for their automobile 
T he 

1 - = . - , ~} 
similar to the type heretofore used, which 
known, but the 
that th 


rollers being held in 


bearing in appearance |1s 


is now so well radical 


difference is the fact bearing is 
a complete unit, the 
place between two circular ends of the re- 
tainer, by means of projections which ex 
rollers just far enough to 


tend into the 


prevent them from dropping out when the 


bearing is not in place, but which are 


too small to engage the roller in any way 
when in actual use, the mechanical opera- 
tion of the 
actly the same as in former designs. In 
to these, 


gotten up for anyone who can adopt the 


rollers therefore being ex- 


addition special designs will be 


bearings in sufficient quantities to wat 


rant the making of special dies for strik 


ing up the end pieces 
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in both directions, and has a nurled-head 


clamp screw for securing it at any desired 


angle. For setting quickly to such angles 
as 30, 45, 60 and go degrees, a spring stop 
This 
when the head is turned, and by means of 
the 
the instrument, may be 


is provided stop is self-releasing 
I 


small knob at‘the right-hand side ot 


thrown out of con 
tact with the swiveling head when desired 


scales torm a right angle 


The 12-inch 


and are easily removed and interchanged 
They have white lined bevel edges with 
two divisions on each edge Che maket 
of this instrument is the Keuffel & Esse 
Company, New York city 

SANDING MACHINE AND TOOL GRINDER 


Chis machine has been designed for gen 


eral use in the pattern shop, where it wi 


take care of the sandpapering of both fiat 


and irregular forms, and also can be used 


for grinding. It is fitted with dust-proot 


babbitt bearings, in which provision 1s 


made for taking up wear, and is provided 


with two 16-inch steel disks, covered with 






ery wheel with a to id. acome whe 
is furnished to screw on the end of th 
spindle tor grinding gous nt nsidke 
here is also a sandpaper 1 ttachmet 
for the outer e1 t 1) e, wl 

T ] ~ S | | < 
CaAa\ ‘ ; 




















' SANDING MACHINE AND TOOL GRINDER 
sandpaper. As indicated, the table can be ' 
rH PARAGON DRAFTING INSTRU MENT locked at right angles to the disk, or ad 
Chis device can be used on any straight justed to any angle above or below the narm 1! Ne Wii 
edge or T Square blade from 17g to 27¢% horizontal position \ sliding adjustable ng reg | ‘ t 
inches wide, and may be moved freely gage is furnished for adjusting to any of Iter ! \ p ipplied f 
along the blade or firmly held at any angle in the horizontal plane, and an at- putting the Ip el disks un 
point by a convenient brake, operated by tachment is provided for use on the tabk der pt t! t! rtac 
the finger. The protractor is of German for turning circular bosses or core-prints to worl ! iS 10-14 
silver, is graduated in degrees, numbered On the opposite end of the spindle isanem- tight a1 ep 
‘A 
Y 
4 
J 
‘4 
. SA 
¥ 
iy 
ff 




















The ma 
Machine 


nehes in diameter 


pull is 10 
chine is built by the Rowbottom 


Company, Waterbury, Conn 





The Crane Company’s Fiftieth An- 

niversary and its Founder. 
Crane Company, of Chicago, cele 

the 


| he 
brated its” fiftieth 
Fourth of July. All of 


Managers were 


anniversary on 
the company s 
branch-house royally en 
tertained, the entire hospitalities covering 
three days. The company gave to all its 
employees and their families a pienic at 


North Western Park on 


was attended by about 10,000 people 


July 6, which 


The Fourth of July was the precise day 
founder of the Crane 
made the 


which the 
R. J 


cast of brass for himself, fifty vears ago 


upon 


Company, Crane, first 


The life history of R. T. Crane is the 
history of his company, and a_ golden 
business anniversary is not so common 


this country as to be allowed to pass 
without notice 

Richard Teller Crane was born at Pat 
erson, N. J., May 15, 1832. He worked 
at various things from his tenth year 
When fifteen vears old he began to work 


in a brass shop in Brooklyn. After work 
ng there four vears, he got into the Tay 
lor Printing Press Works, in New York 
ind later into the shops of R. Hoe & Co 


Business was bad in 1854 and Mr. Crane 


was out of a job Hle went to Chicago 
in 1855, where he had an uncle in the 
lumber business, and he started a little 


brass shop in a corner of the lumber yard 


Work on the shop was completed on July 


2 and being anxious to see how the fur 
nace and sand would work and having 
some patterns ready, he took off a heat 


] 


the next day, and the Crane business was 


launched The sand used was found on 
the premises and the first castings were 
couplings used in connecting lightning 


rods Business prospects looking good, 


Mr. Crane sert for Ins brother, Charles 
S. Crane, who came in the tall and was 
connected with the business for sixteen 


vears. The Civil War gave a great boom 
to the business, and it has continued grow- 
extending its reach up to the 
While the 


manufacturer of 
with all which that implies, 


and 


ng 


present time company 1s 


known as a valves and 


pipe httings, 
its range of work is much greater than 
that would indicate, and it now makes 
more than 10,000 different articles used in 
connection with steam, water, gas or air 
Mr. Crane's policv from the first was 
to pit his earnings back into the busi 
ness, and he extended his business as 


rapidly as his means permitted. He saw 
the necessity of constantly improving the 
design and make of his goods and of em 
ploying all available labor-saving devices 
He has always taken a lively interest in 
the welfare of his employees. Prior to 
the establishment of a pension system by 
personally pen 
sioned employees whom sickness or old 
had the Crane 


the Crane Company he 


overtaken Vhrough 


age 


AMERICAN MACHINIST 


Company Mr. Crane, in 1899, gave to 
each employee 5 per cent. of the total 
amount of his wages for the year, and 
this has been done every year since, ex 
cept that last vear and the year before 
the amount was 10 per cent. 


In September, 1892,’"Mr. Crane equipped 
the 


empl ry ed a 


a manual-training room in one of 


‘Chicago grade schools, and 
special teacher in wood-work to give in- 
Phis 


vear Mr. Crane has provided twenty-four 


struction in several of the schools. 
scholarships of $300 each per year to en 
able young men to prepare themselves as 
teachers in manual training, and has pro 
vided the funds for opening manual-train 





ing departments in five more” grade 
schools 
Personal. 

The friends of William H. Owen, of 
the Owen Machine Tool Company, 
Springtield, Ohio, will be glad to know 
that he is able to be about again after 

very severe illness lasting about eight 
weeks, and during which it was, for a 
time, scarcely hoped that he would re 
4 Vel 

Obituary. 

H. H. Wright, vice-president and gen 

eral manager of the Featherstone Foun 


dry & Machine Company, Chicago, build 
machinery, an- 
the 


flyer on 


ers of refrigerating was 
wreck of the 


June 21 


other of the victims of 


“Twentieth Century” 
He was born in Ohio and was thirty-three 
years old. After graduating from a high 
engaged with the Ansonia 


the 


school he first 
Clock 


Oil Company, and later with the Hewitt 


Company, then with Galena 


Manufacturing Company, which concern 


purchased the Featherstone — business, 
making him general manager 

J. uH 
National Supply and Machinery Dealers’ 
l’rank- 


sends us a 


Drury, secretary-treasurer of the 


\ssociation, whose office is at 609 
fort Ohio, 
pamphlet in which are stated the objects 


street, Cleveland, 


of this Those interested can 


obtain the pamphlet of Mr 


association 
Drury at the 
above 


address given 





Business Items. 
The Superior Tap Company, of 
Vt.. has been reorganized, and will continue to 


Springtield, 


manufacture a full line of taps. The officers 
of the new company are EF. C. S. Raymond, 
president, and H. K. Varkman, superinten 
dent. 


The Blanchard Machine Company, formerly 


of Boston, Mass., is now installed in its new 
factory at 64 State street, Cambridge, Mass., 
which will be its address in the future. The 


new factory contains approximately 20,000 


feet of floor space, and is lighted by electric 
ity and heated by the Sturtevant blower 


Sys 


tem The building is equipped throughout 
with automatic sprinklers and automatic fire 
alarm, and the latest modern machinery has 


been installed The company will continue 
to build special machinery and do contract 
work 
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The Hyatt Roller Bearing Company has re- 


cently issued a complete set of plates show 
ing assembly as well as details of axles, coun 
tershafts and transmissions, designed with 
Hyatt roller bearings. These plates are got 
ten up very carefully, and have been placed 
in the hands of every automobile designer 
and manufacturer on record on the files of 
the company. Anyone interested in these 
plates may obtain them upon request. The 


lately to 
Harrison, N. J., 
bush 


found it 
works at 


company has 
largely increase its 
in order to take the automobile 
ing department, which has now 
a considerable adjunct to its 
principally the 
roller shafting. 
pany’s main located at 
N. J., while it 
Philadelphia, 
Cleveland, 
The company 
where a 


necessary 


care of 
grown to be 
which 
manufacture of 
The 
Harrison, 


business, 
consists of 
for line com 
offices are 
has branch 
Baltimore, 
Portland 
has also large offices in 


bearings 


Louis, 
Detroit, 


Chicago 


offices in St 
Cincinnati, 

Syracuse, and 
London, 
business of 


looked 


England, some twenty 


five sub-agents in Europe is after 





Manufacturers. 
Albemarle (N. CC.) Light & Water 
pany has been 

The “New Way” 
Mich., is erecting a new 


The Com 
formed 
Motor Company, Lansing, 
factory. 

The Sharples Separator Works, West Ches 
ter, Pa., 


is erectng another annex 


The Peerless Motor Car Company, Cleve 
land, ©., is erecting two new buildings 

The MeNell Marble Company, Marietta, Ga 
is erecting a factory in Columbia, Tenn. 

Margolius Brothers, Norfolk, Va.. will erect 
a new bagging plant on an extensive scale 

The Driggs-Seabury Ordnance Corporation, 
Sharon, Pa., will put up a new erecting shop 

The United Railways & Electric Company 
Baltimore, Md., will erect a new powet house 

The wood-working factory of H. Copp & 
Co., Sackville, N. B.. was burned; loss, S12 
oo 

The plant of the Willard Storage Battery 


Company, Cleveland, Ohio, has been destroyed 
by fire. 

The Hfudson Valley Muslin 
pany, Voughkeepsie, N. ¥ 
factory. 


Underwear Com 
will erect a new 


The plant of the Southern Sewer Pipe Com 


pany at North Birmingham, Ala., will be 
doubled. 
The United States Bung Manufacturing 


Company, Cincinnati, ©., will erect a new 
building. 

The Robertson-Doll Carriage Company, Den 
ver, Colo., will spend about $75,000 in extend 
ing its plant. 

The plant of 
ment Company at 


fire. 


the Vassaic Surgical Instru 


Garfield, N. J., has been de 
stroyed by 

The Easthampton 
pany decided 
ling the capacity 


(Ma&s.) Com 


to erect a 


Foundry 
has new plant, doub 
Lumber Company's band saw 
Wash., 


The Simpson 
mill at South 
fire ; 


send, was destroyed by 


loss, S90,000. 


plant of the 
St. Louis, 


Fire destroyed the Sharon, la., 
Damascus Brake Beam Company, of 
Mo.: $15,000, 

The 
Pa., will 
addition 


loss, 
Cement Company, Allentown, 


its mills and erect an 


Coplay 
remodel one of 
to another. 
The Tapestry Mills Philade! 
phia, Pa., will remove to Sellersville, where a 


Company, of 


plant is to be erected 

The Birmingham Light 
Company is erecting a new station and power 
Ala 


Contracting 


Railway, & Power 


house at Bessemer, 
The 

New 

plant at 


Company, of 


stone-crushing 


Ferguson 
York, will 
Cobleskill, N. ¥ 


erect large 
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An engine-house and repair shop will be 
erected by the Pennsylvania Railroad Com 
pany at Morrisville, N. Y. 

I. M. Hutchinson, of Mexico City, Mex., is 


seeking a concession for the establishment of 
a locomotive factory there. 

It is reported that the Macbeth-Evans Glass 
Company, Pittsburg, Pa., is planning the erec 
tion of additional buildings. 

W. K. Wampole & Co., Philadelphia, 
will factory in Perth, Ont., for 
manufacture of milk sugar. 

Cc. H. Nesselroad, of Stuart, 
ganizing a company to manufacture a 
building block and chimney. 


Pa., 
erect a the 
Iowa, is or 
new 


The General Railway Signal Company, 
Rochester, N. Y., will erect a $20,000 ware 
house at Lincoln Park, N. Y 


Hartford, 
was de 


Patten, 
building, 


$25,000 


The dyehouse of H I 
Conn., with an adjoining 
stroyed by fire; loss, 

The Chattahoochee Chemical & Mining Com 
pany, Girard, Ga., is rebuilding its plant, de- 
stroyed by fire some time ago 

Work is being started on a 
plant at McCall Ferry, Pa. 8S. M 
Chanceford, VPa., is interested 

The wood-working 
Bros. & Co., Ltd., 
stroyed by fire; 

The plant of the 
turing Company, West 
ure $ 


new powel 
Fulton, of 


Chappell 
was de 


factory of 
Sidney, S. C 
$30,000. 
Wire 
Haven, 
$10,000 


loss, 


Manufac 
was de 


Novelty 
Conn., 
stroyed by loss, 
The Commonwealth Electric Company, Chi 
building another addition to its 
power plant, to cost $450,000 

The 
Company 
Kan., at a 

Geo M 
manufacturers, 


eago, Ill., is 


Railway 
Parsons, 


Missouri, Kansas & Texas 
build new 


cost of $1,650,000 


will shops at 


Knoxville, Tenn., 
planning to in 


Spiegel & Co., 


lumber are 


crease the capacity of their mill 


The Brothers Manufacturing Com 


Foster 


pany, Utica, N. Y., making spring beds, is 
building an addition to its plant 

The Hurty-Simmens Hardware Company, 
217-221 Third street, Minneapolis, Minn., 
will erect a $200,000 warehouse 


It is reported that the Knoxville (Tenn.) 
Power Company has definitely decided to erect 
a power plant, to cost $2,600,000. 
The Philadelphia (Pa.) Rapid 
Company awarded contract for 
a $100,000 power-house 


Transit 


has the con 


struction of 


The Eastwood Wire Manufacturing Com 
pany, Belleville, N. J., is erecting another 
addition to be used for wire drawing 

W. L. Martin, of Germantown, Pa., is in 


finishing and dyeing 
tridgeton, N. J. 


terested in a proposed 
plant to be erected in 
The Bay City (Mich.) Alkali Company 
been organized, with a capital stock of $800, 
000, and will erect a plant in Bay City. 
H. Nobel & Co., Baltimore, Md., manufac 
roofing materials, whose plant was 


has 


turers of 
recently burned, are preparing to rebuild. 

The 
Davenport, 
for the 


Manufacturing Company, 
new factory 
machines. 


Griswold 
lowa, is 
manufacture of its 

The Belle City Malleable Iron 
Racine, Wis., will make extensive 
ments, replacing many of its old machines. 


erecting a 
slot 
Company, 

improve 


Fire in the dyeing and finishing rooms of 
the Huguet-Merrill Silk Mills, Hornellsville, 
N. Y., resulted in a loss of about $15,000. 

W. A. Price, of 
ested in a proposed company to manufacture 


Waycross, Ga., is inter 


a newly invented engine for automobiles. 
The malleable iron works of William P. 
Brown, Racine, Wis., were destroyed by fire; 
loss, $15,000 The plant will be rebuilt. 
The Reid Brothers, Hammonton, N. J., 
have had plans drawn for a factory, to be 


used for the manufacture of optical goods 


AMERICAN MACHINIST 


The Shaw Block Company, Chicago, IIL, 
will establish a branch factory in Dubuque, 
lowa, for manufacturing tile building block. 
The Jackson & Church Company, Saginaw, 
Mich., builder of etc., 
templates erecting an addition to its plant 
The Parker-Washington Paving Company, 
Kansas City, Mo., will build a $10,000 mill 
to take the place of the one destroyed by fire 
The lard refining building at the packing 
plant of Schwarzschild & Sulzberger at Ar 
mourdale, Kan., burned ; $200,000 
The Flinchbaugh Manufacturing 
York, Va., manufacturer of and 
engines, is planning for the erection of a new 


boilers, machines, con 


loss, 


was 
Company, 


gas gasoline 


shop. 

The Mechanics’ Furniture Company, Rock- 
ford, lll., has let contract for an $18,000 ad 
dition, which will double the capacity of the 
plant 

The factory of the Lincoln (N. J.) Water 
proof Cloth Company has been burned, caus 


ing a loss to building and machinery of about 
$10,000 

The Racine ( Wis.) 
mobile and carriage 
dition and will install 
hew engine 


Novelty 
has erected an ad 
machinery 


Company, auto 
bodies, 


new and a 


The Crawford Gas & Electric Company, or 
ganized at Galion, Ohio, by local 
capital, is preparing to erect a $75,000 electrik 


and Eastern 





power-house 


The Corn Products Company, of Chicago 
will rebuild the starch factory of Oswego 
x. 7 which was completely destroyed by 
fire recently 


Worsted 
will double the capacity of its 
New York plant to the 


The Pitkin-Holdsworth 
Passaic, N. J., 
plant 
former 


Company 


and move its 
place 


It is reported that plans for addition to the 


works of the Carnegie Steel Company it 
Braddock, Pa., will call for the expenditure 
of S1.000 000 

Plans have been completed for a new fa 
tory for George W. Travers at East Temple 
ton, Mass., for the manufacture of chairs and 
baby carriages 

Contract has been let for the new plant of 


Norfolk, Va., 


noo 


the Pocomoke 
which 
fertilizer a 
rhe Redding & 
pany, Redding, Cal., 
lation of a box and 
Turtle Bay plant 


Guano Company, 


will have a capacity of tons of 


day 

Big Bend Lumber Com 
contemplates the 
factory at 


instal 


cutting-up the 


The New Orleans (La.) Pipe Organ Company, 
Ltd., has been incorporated, with a capital of 
will erect a factory Frank E 


$29,000, and 


Stevens, president 

super intendent of 
Augusta, 
plant 


Chase, formerly 
Manufacturing Company, 


Edward 
the 
Me., will 
at Vassalboro, 


Chase 
establish a first-class shoddy 


Me 


rhe Smith & Dove Manufacturing Company, 


Andover, Mass., is putting up a new finishing 
building, and will increase its output of 
yarns and threads 

The Standard Manufacturing Company has 


been organized and will erect a lumber plant in 


East Suffolk, Va. George L. Barton is presi 
dent and treasure! 

G. S. Rankin, North Yakima, Wash., is one 
of the incorporators of a million-dollar con 
cern which proposes to erect a beet sugar fac 
tory in that place 

The plate glass and mirror factory of 
Binswanger & Co., Richmond, Va., was de 
stroyed by fire; loss, about $75,000 The 


plant will be rebuilt. 


The Fruit Packing Company, re- 
is erecting a $25,000 can- 
and will 


Georgia 


cently organized, 
nery at 
other at 


Adairsville, Ga., erect an 


Summersville 





607 


John R. Law, of 718 Main avenue, Spokane, 


Wash., has organized the Standpoint Chemi 
cal Company, for the purpose of manufactur 
ing tar, turpentine, et« 

The consolidation of the El Paso North- 
eastern and the El Vaso Northwestern has 
rendered necessary the building of additional 
shops at El Paso, Texas 


rhe Kramer-Hughes Box Daven 


port, lowa, is reincorporating under the name 


Company, 


of the Des Moines Cigar Company, and will 
move to Des Moines, la 

The Union Bag & Paper Company, Sandy 
Hill, N. Y will probably expend $5,000,000 
in making additions to its plant and increas 
ing the working capital 

rhe Hamilton-Carhartt Company, Detroit, 
Mich overall manufacturer, is building a 


three-story addition, in which the sprinkler 
system is to be installed 

Chas. Bond, Vhiladelphia Pa., manufac 
turing transmitting machinery, has bought a 
factory in Manheim, l’a., and will remove his 
plant to the latter place 

The Evansville (Ind.) & Princeton Trac 
tion Company, whose substation at Mar 
garet was burned a short time ago, will erect 
another near VDigeon Creek 

The W. C. Hall Milling Company, of Brazil, 


Ind., has been incorporated with $21,000 capt 


tal, and will build a mill in Brazil - 
Hlall is one of the directors 

rhe Wiggins Sad Iron & Foundry Company, 
Waco, Texas, has been incorporated; capital, 
$10,000 ©. B. Wiggins, Chas. P. Wiggins, 
of Waco, ete., nceorporators 

The Standard Stopper Company, a new 
$2,000,000 corporation, will erect a factory 
in Jersey City rhe company has offices at 
111 Fifth avenue, New York 

A company composed of local men has been 
formed to establish new drop-forging busi 
ness in Easthampton, Mass Ilenry E. Bar 
nett, of that place, is interested 

It is reported that the J. L. Owens Com- 
pany Minneapolis Minn., manufacturing 
grain elevators nickel-in-the-slot machines, 
ete.. will move to Midway. Minn 

Jacob Raub and Dr. Edward Hay, of Easton, 
l’a ire interested in a new company, to be 


known as the Crown Silk Mill Company, which 


wii erect a plant in Bangor, Pa 

rhe VPoole-Bosworth Manuafcturing Com 
pany, galvanized iron works, Crawfordsville, 
Ind., will double the capacity of its plant, ex 
pending $10,000 in improvements 

\ $50,000 sand lime brick plant will be 
erected in) Albuquerque N. Mex., by a com 
pany composed of local business men, among 
them City Attorney M. E. Hickey 

The Dayton (O Curtain Holder & Manu 
facturing Company, has been incorporated 
with a capital of $30,000, by Edward J 
Faulkner, George Rust and others 


Architect 
make 
for the new 


Robert ¢ Gotwald, Springfield, 
draw the plans 
light plant which 


Bellefontaine 


) will application to 


S5OL000 electric 


is soon to be built in 
Plans 


powe t 


hre nearly completed for an electri- 
development by the Catawba Power 
harlotte, N. C., which will call 


some $5,000,000. 


cal 
Company, ¢ 


for an investment of 


The blacksmith, blower, polishing, grinding, 
divider and pickling departments of the Peck, 


Stowe & Wilcox Company, East Berlin, Conn., 
were destroyed by fire; loss, $40,000. 

A large elevator will be erected at De 
ecatur, Ind., by a company capitalized at $25, 
O00 Kalver & Son, of Decatur, and 8S. Bash 
& Co, of Fort Wayne, are interested. 

The Kerr Turbine Company was recently 


organized at Wellsville, N. Y., composed prin 
Wellsville parties, to manufacture a 
Kerr 


cipally of 


steam turbine invented by C. V 
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New Catalogs. 

Manufacturing 

illustrating 
alternating 


Company, 
types 
mo- 


Wagner Electric 
St. Louis, Mo. Cireular 
“BA,” “BS,” “EH,” “SR” 
tors. 

E. W. Bliss Company, Brooklyn, N. Y. Cata- 
logue of mining machinery, illustrating ma- 
chines and describing the operations required 
for the making of coins. 5x7, pp. 40, paper. 
Friction Cone Company, Newton 
Center, Mass. 1905 catalogue describing dif- 
ferent styles of the patent friction cones 
made by this company, and containing a par- 
tial list Illustrated. 414x8, paper. 

The Ingersoll-Sergeant Drill 
Cortlandt street, New York. 
2003, issued by the Puenmatic 
ment, giving additional information about the 
“Little Jap’? hammer drill. Illustrated. 6x9, 
pp. 19, paper. 

De La Vergne Machine Company, New York, 
May, *1905, catalogue describing Koerting Gas 
Engines. This is very well printed on good 
coated paper and contains excellent half-tone 
illustrations and a number of valuable tables. 
74%x10%, pp. 53, paper. 

Hill-Stand :ird Manufacturing Company, An- 
derson, Ind. Booklet entitled “Facts About 
Tool-Holders.”’ This describes the “Hugh 
Hill” and “Eberhardt” tool-holders for turn- 
ing, planing, boring and cutting-off metals. 
Illustrated. 314x6, pp. 32, paper. 

The Municipal Engineering & Construction 
Company, 607 Railway Exchange Building, 
Chicago, Ill., is issuing a pamphlet of instruc- 
tions to agents, containing valuable and prac- 
tical information regarding cement and con- 
crete, and incidentally describing the concrete 
mixer handled by the company. Illustrated. 
6x9, pp. 31, paper. 


Evans 


of users. 
Company, 26 
Bulletin No. 
Tool Depart- 


Fort Wayne Electric Works, Inc., Fort 
Wayne, Ind. Bulletin No. 1062, illustrating 
and describing type “W” induction integrat- 
ing wattmeters. Bulletin No. 1063, illustrat- 
ing and describing type “W” prepayment 
wattmeters. Bulletin No. 1064, illustrating 
and describing standard alternating-current 


switchboard panels for single-phase circuits. 
Bulletin No. 1065, illustrating and describing 
high-torque type “K"’ single-phase wattmeters. 
Instruction Book No. 3021, on type “K"’ mul- 
tiphase induction integrating wattmeters. I1- 
lustrated. 414x614, pp. 34, paper. Pamphlet 
entitled “Notes on Prepayment Wattmeters.” 
Illustrated. 5x8, pp. 16, paper. 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACH. 

Light and fine mach’y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J. 

Wanted—-Every machinist to have a 3 in. 
and 6 in. Tubular micrometer frame. A. J. 
Machek, Milwaukee, Wis. 

Machinery built to order; close work; will 
undertake manufacture of good machine or 
tool. Box 313, AMERICAN MACHINIST. 

Work wanted for a Cleveland automatic 
lathe; handles 2 in. and under. The Earle 
Gear & Machine Co., 141 Oxford st., Phila 
delphia. 

Clock work and intricate mechanical instru- 
ments, meter counters, water, gas or electric; 
recording devices; special movements to or- 
der. JD. 5S. Plumb, 57 E. Park st., Newark, N. J. 

Wanted—The name and address of a ma- 
chinist who studied at the Massachusetts In- 
stitute of Technology and who answered an 
advertisement in January, 1905, for instruc- 
torship in patternmaking. Address W. L. A., 
care AMERICAN MACHINIST. 

Wanted—Consecutive issues of the AMER- 
ICAN MACHINIST from October 13, 1904 (No. 
41), to July 1, 1905. Must be in good condi- 


AMERICAN MACHINIST 


tion, suitable for binding. Address, giving 
numbers available and price, Southwark Foun- 
dry & Machine Co., Philadelphia, Pa. 

A large, well-equipped machine shop, foun- 
dry and wood-working estavlishment, within 
convenient distance to New York, desires ad- 
ditional work in all or either of these lines; 
would manufacture and market any approved 
machine or appliance on royalty; excellent 
shipping facilities—spur track and water con 
nections. Address *‘Machinery,’’ care AM. M. 


For Sale. 


shop in southern 
price reason- 
MACHINIST. 


For Sale—A machine 
Michigan, doing good business; 
able. Address Box 293, AMER. 


Business Opportunities. 


Party with capital wanted for development 
of practical design of rotary air compressor 
for electric cars. Answer to “Air Compres 
sor,’ care AMERICAN MACHINIST. 

Partner wanted, with $35,000 to $40,000 
to purchase half-interest in established, up- 
to-date machine shop and foundry, controlling 
and manufacturing patented special machin- 
ery; good opportunity for office or mechani- 
cal man. Address P. O. Box 1456, St. Louis, 
Mo. 

Exécutive With Mechanical Experience 
Wanted.—Fine, new manufacturing plant, 
owning protected monopoly, working into an 






enormous business, requires an active, high- 
grade, ambitious man of affairs, financially 


responsible and successful, as an executive of 
ficer. in charge of construction; exceptional 
opening; safe future assured; could join in 
control if a big man, on attractive basis; 
rigid investigation permitted; correspondence 
strictly confidential; highest references ex- 
changed. “Sincerity,” care AMER. MACH. 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 
ensuing week's issue. Answers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres- 
pondents. Only bona fide situation want or 
help want advertisements inserted under this 
heading. Agency advertisements must be 
placed under Miscellaneous Wants. 


P 

Situations Wanted. 

Classification indicates present 

advertiser, nothing else. 

CANADA. 

General manager, with large experience in 

organizing new and old manufacturing plants 

in United States and Canada, is open for en 

gagement; technical graduate; age 35. Box 
348, AMERICAN MACHINIST. 

CONNECTICUT. 
Position as general foreman; Al 


address of 


mechanic ; 


wide experience on tools, medium machine 
work, gas engine and interchangeable auto- 
mobile parts; executive, economy and help 
organization; will lower cost results; refer- 
ences. Address “Hartford,” care AM. M 


ILLINOIS. 

Machinery salesman, with practical knowl- 
edge and experience in manufacturing and 
selling, now Western sales manager for prom- 


inent Eastern company, desires change; cor- 
respondence, with particulars, invited. Box 


AMERICAN MACHINIST. 
MICHIGAN. 

Position wanted as instructor of drawing 
and manual training, by technical graduate 
with 1 year’s experience in teaching as well 
as practice; capable of building up a first- 
class course. Box 343, AMER. MACHINIST. 

NEW YORK. 

Wanted—Position as draftsman, by experi- 
enced machinist. Box 344, AMER. MACH. 

Commercial engineer (34), successful rec- 
ord, open for engagement. Box 204, Am. M. 

Position as superintendent or manager, by 
young man with Al record; good executive 
and business abilities; large concern pre- 
ferred. Box 345, AMERICAN MACHINIST. 

Expert mechanical superintendent, of 36, 
would like to change; 20 years’ experience in 


342, 


all kinds highest grade work, including 8& 
years electrical line; good manager of men 
and thoroughly familiar with modern. shop 


practice. Address B. A. B., care AM. MACH. 


PENNSYLVANIA. 


Machinist, first class, used to engine and 
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pump repairs, desires change; age 23. Box 
350, AMERICAN MACHINIST. 

Experienced designer, expert on sheet metal 
tools and dies, wishes position as superinten- 
dent; executive ability; best references. Box 
301, AMERICAN MACHINIST. 

Mechanical engineer, age 27, 
graduate, desires position in or near New 
Englend; experience on boilers, compressed- 
air machinery and steam engineering depart 
ment of steel concern in shops, on road and 


technical 


office. Address Box 349, AMER. MACHINIST. 
Graduate mechanical engineer, of 30, Ger- 
man, with 12 years’ practical experience as 


first-class, all-around machinist on tools, en 
zines, motors, general and automatic machin 
ery, and 1 year as draftsman, seeks position 
as foreman, draftsman or assistant. Box 353, 
AMERICAN MACHINIST, 


Help Wanted. 


Classification indicates present 
advertiser, nothing else. 
CONNECTICUT. 
lathe hand, also a 


address of 


Wanted—A first-class 
first-class planer hand on heavy work; good 
wages; steady employment. Address Furrel 
Foundry & Machine Co., Ansonia, Conn. 

_ Wanted—tThree first-class toolmakers, cap 
able of doing small, accurate work; men ex 
perienced on a fine class of watch factory die 
work preferred. Apply Veeder Mfg. Co., 
Hartford, Conn. 

ILLINOIS. 

Wanted—A hustling patternmaker foreman 
for shop in central Illinois; references re- 
quired. Address Box 327, AMER. MACH. 

Draftsman, mechanical, with experience on 
heavy machine tools; permanent; $80 to 
$135; location central. The Engineering 
Agency, Chicago. 

Draftsmen who have had electrical or me- 
chanical experience; state age, education, past 
employers and salary expected. Western 
Electric Company, 242 South Jefferson st., 
Chicago, IIL. 

Draftsmen, Mechanical—Large engine com- 
pany in Middle West has openings for experi- 


enced detailers and designers on Corliss, 
pumping and hoisting engine work; perma- 


$80 to $150; good opporuni- 


nent positions ; 
The Engineering Agency, 


ties for right men. 
Chicago. 

A company in the Middle West, building an 
extensive line of sheet metal machinery, 
wishes to enlarge its business, and desires the 
services of a salesman who is expert on sheet 
metal work; the applicant must be able to 
lay out and figure on die work, and must have 
experience as a salesman; state experience, 
give references and name salary desired. Box 
306, AMERICAN MACHINIST. 

INDIANA. 

Wanted—Machinist; a 
fitter on screw machines. Box 392, Am. M. 

Wanted—First-class diemaker, accustomed 
to watch-factory work; state age, experience 


first-class man as 


and wages. Address Box 338, AM. MACH. 
MASSACHUSETTS. 
Wanted—Master mechanic for rubber fac- 


tory; first-class man; references. Box 205, 
AMERICAN MACHINIST. 
Wanted—First-class draftsman with ex 


perience on printing presses. Campbell P. P. 
& Mfg. Co., Taunton, Mass. 

Wanted—Experienced milling machine oper- 
ator, competent to take charge of several ma- 
chines on printing-press work. Campbell P. P. 
& Mfg. Co., Taunton, Mass. 

Superintendent wanted; competent to take 
charge of a modern machine shop employing 
300 hands on small, accurate, interchangeable 
work. Box 340, AMERICAN MACHINIST. 

Wanted—A _ shop superintendent, experi- 
enced in handling several hundred skilled men 
in automobile factory manufacturing highest 
grade cars; must be familiar with modern 
methods of manufacture; temperate, aggres 
sive and systematic; give references and state 
age, experience and salary required. Address 
Box 337, AMERICAN MACHINIST. 


MICHIGAN. 


Wanted—A first-class toolroom machinist, 
accustomed to laying out jigs and doing best 


class of vise work; wages 30% cents per 
hour to start with; steady work for good 
man. Industrial Works, Bay City, Mich. 
Draftsman for checking drawings on gaso- 
line engine, automobile jig and tool work; 


must be thoroughly accurate and reliable and 
have had considerable experience designing 
tools; permanent position for the right man. 
Box 339, AMERICAN MACHINIST. 
Wanted—FExperienced machinists and tool- 
makers; men who have been accustomed to 
accurate work by modern methods can secure 
steady employment and good wages. Detroit 
is growing rapidly: is already one of the 


great industrial centers; there are new fac- 
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tories being built, and others enlarged, and Wanted—-A mechanical engineer, with ex Draftsmen wanted who are familiar with 
there is a great demand for competent and | perience as a designer, to teach machine de- centrifugal pump design and practice; state 
high-grade mechanics. State age, wages, ex- sign in an engineering school; applicant must experience, references and = salary expected 
perience, references Leland & Faulconer | be a college graduate, of forceful personality |, Box 284, AMeRICAN MACHINIST. — 


Mfg. Co., Detroit, Mich. and ability to impart his knowledge to others; Wanted—At once, several first-class pat 


experience in teaching not required. Apply ternmakers. also ' | 
mw TERarv ce fo : t » & machinists, both lathe and 
NEW —ae ; X,” care AMERICAN MACHINIST, giving age) floor hands, experienced on engine weak: a 
Lathe, planer and boring mill operators and full particulars of training and experi-  yise as to experience, wages expected and 
wanted for night shift; those accustomed to | ence. how soon can report for duty. Shepherd En 
cae ae ae hap yoy TR ro Wanted—Superintendent of wide experience gineering Company, Franklin, Da 
and good pay to good men. Address the Pont in machine shop practice, to take charge of 
Machine Tool Co., Plainfield, N. J. &, . 












first-class machine shop, employing 100 hands, RHODE ISLAND 
Wanted—Young man as assistant to super doing a jobbing business in medium and light Wanted—A few first-class draftsmen, with 
intendent; must be able to make shop draw machinery in quantities ; must be able to make experience on jig and fixture work for small, 
ings and figure costs accurately; give full close estimates and reduce cost toa minimum; high-grade machinery Address The Taft 
particulars as to age, experience, salary last no attention will be paid to answers failing Peirce Mfg. Co., Woonsocket, R. | 
received, ete. 30x 352, AMER. MACHINIST. to give age, experience, references and salary Toolmakers wanted first-class workmen. 
First-class draftsmen, erectors, boring-mill, | ©XPected. Box 275, AMERICAN MACHINIST. with experience on jig and fixture work for 
lathe and planer hands should file applica OHIO small, high-grade machinery Address The 
tion, with us, as the constant and rapid Taft-Peirce Mfg. Co., Woonsocket, R. I 
growth of our business is always calling for Wanted—Draftsman; designer on presses 
additions to our force; our plant is modern | and automatic feeds preferred. sox 316, WEST OF MISSISSIPP! 
in every respect and is located in a suburb of | AMERICAN MACHINIS1 Wanted—Experienced draftsman: one a 
New York, where there is plenty of room, air Wanted—Designers and detailers on heavy | customed to light manufacture of machinery 
and sunlight. Remember, we pay first-class | machine tool work; state age and experience. | practical man preferred; state references 
wages and want only competent men. Henry The Niles Tool Works Co., Hamilton, O. P Box 325, AMERICAN MACHINIS1 
R. Worthington Hydraulic Works, Harrison, . , : : a 
- 3 Wanted— Mechanical draftsman experi Wanted—Foreman for tool department 


oi namie enced on automatic machinery; must also be One thoroughly acquainted with dies, tools and 
NEW YORK. a good designer of jigs and tools; give refer fixtures for light manufacture of interchange 
Wanted—A first-class man in testing de ences, wages wanted and length of experi able parts; state experience and reference 


partment of factory building duplex pumps; | ence. Address Box 252, AMER. MACHINIST permanent position assured to No. 1 man 

location, Western New York. Address, with Wanted—Assistant to engine machine shop Box 326, AMERICAN MACHINIS1 

references, “Duplex,” Box 315, AM. MacH. foreman; age about 35; must be experienced Wanted—Superintendent for factory in a 
Wanted—Foreman machinist who thorough handling men, and in best practice with mod-| Western city, employing 300 to 500 men 

ly understands elevator manufacturing and ern machines and high-speed steels; are mod where high-speed machines are produced and 

construction; state experience and salary ex ernizing old shop; also one young man, 30,| accuracy is essential; men with large shop ex 

pected. Apply, by letter only, Box 341, A. M. | experienced in best modern foundry practice, perience; in answering, state present occupa 
Wanted—First-class machinist as an in- | both as to cupolas and floor, for assistant to, tion and past experience. Address Box 321, 

structor in a trade school; must speak Ger foreman , both must give references, with AMERICAN MACHINIST. 

man and understand drawing. Address, stat- | time of service and schools attended. Box WEST VIRGINIA 

ing experience in full, Superintendent, 222 | 346, AMERICAN MACHINIST W: 1 z 

East 64th st., New York. Wanted——Assistant superintendent in new anted roolmaker and all-around machin 


Wanted—A competent mechanical engineer | Works building excavating machinery; man pe one sone, experience with screw ma 
to design motor vehicles; a man familiar with | #bout 30 years of age, married, American, Co0C WOrk =“) pects; state experience and 
gas engines :nd transmission systems pre hustler, with practical shop experience; need | W4ses expected. Address Union Stopper Co., 





ferred; state fully experience and salary ex- | 20°t be technically educated; must have had Morgantown, W. Va 
pected. Address “Engineer,” care AM. M. experience as foreman or assistant, be cap WISCONSIN 
r : able of putting orders through works expe . “ 
Wanted—A foreman of good executive abil- ditiously ; accustomed to system and close ap Wanted— First-class erecting shop foreman 


ity, competent to design tools, jigs, ete., and 
successfully manage men, to turn out first 
class work at minimum cost, by a_ small, 


plication to work in hand; must understand | ®¢c¥Stomed to heavy and medium work ; must 
men and be clever in handling them and get- be a hustler ; and accustomed to up-to-date 
ting out maximum output for men and tools methods of production; reply at once, stating 














growing concern. Address W. N. Y., care at command, and be able to give good refer age, experience and salary expected. Box 291, 
AMERICAN MACHINIST. ences; all communications treated confiden-| AMERICAN MACHINIS1 
Assistant superintendent for manufactur- | tially Address “Supt.,” care AMER. MACH. Wanted—Foreman to take charge of ma 
ing company having good equipment; must be wo ; chine tools; must be accustomed to modern 
energetic, technical graduate, familiar with PENNSYLVANIA. methods of rapid production in a_ miscel 
machine work and with first-class mechanical Experienced mechanical draftsman wanted)! laneous class of manufacture; reply at once, 
ability ; state full particulars to obtain inter- at once at steel works in Eastern Pennsyl-| stating age, experience and wages expected, 
view. Box 351, AMERICAN MACHINIST. vania. “Mechanical,” care AMER. MACH. Box 290, AMERICAN MACHINIST 
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Classified Index of 


Abrasive Materials 


Abrasive Material Co., Phila., Pa. 

Carborundum Co., Niagara Falls, 
me Be 

National Corundum Wheel Co., 
Buffalo, N. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Vitrified Wheel Co., Westfield, 
Mass. 

Air Lifts 

New 


Ingersoll-Sergeant Drill Co., 
York. 


Arbor Presses 


Barnes Co., W. F. & John, Rock- 
ford, Lil. 
Bartlett, E. E., Boston, Mass. 


Niles-Bement-Pond Co., New York. 
Ball Bearings 
See Roller Bearings 


Band Saws, Metal 


Klusman & Co., Cin., O. 


Greaves, : 
Co., New York. 


Niles-Bement-Pond 


Bars, Boring 

Beaman & Smith Co., 

Cleveland Twist Drill 
land, O. 

Elmes Engineering Wks., 
Chicago, 


Prov., R. I. 
Co., Cleve 


Chas. F., 


Niles-Bement Pond Co., New York. 

Underwood & Co., H. B., Vhila 
delphia, Pa. 

Bearing Metal 

Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Belt Dressing 

Dixon Crucible Co., Jos., Jersey 
City, 


F., Phila., Pa. 


Houghton & ‘Co., BE. 
St. Louis, Mo. 


Shultz Belting Co., 


Belt Filler 


Schieren & Co., Chas. A., New 


York. 
Shultz Belting Co., St. Louis, Mo. 


Belt Lacing Machine 


Birdsboro Steel Fdry. & 
Co., Birdsboro, Pa. 


Mach. 


Belting, Leather 


Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 


cago, Ill. 











Bending Machinery, Plate 


Hilles & Jones Co., Wilmington, 
Del. 
Niles-Bement-Pond Co., New York. 


Toledo Mach. & Tool Co., Toledo, | 
Ohio. 

Wickes Bros., New York. 

Bending Machines, Hy- 
draulic 


Co., New York. 
New York. 


Niles-Bement-Pond 
Watson-Stillman Co., 


Bending Machines, Power 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
Niles-Bement-Pond Co., New York. 


Bending Tools, Hand 
Wallace Supply Co., Chicago, 
Blocks, Chain 

See Hoists, Hand. 


Blowers 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Niles-Bement-Pond Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Blue Print Machines 

Keuffel & Esser Co., New York. 

Boilers 

Struthers-Wells Co., Warren, 

Wickes Bros., New York. 

Bolt and Nat Machinery 

Acme Mehry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


Pa. 


Landis Mach. Co., Waynesboro, 
Pa 
Niles-Bement-l ond Co., New York. 


Reliance Mach. & Tool Co., Cleve- 
land, O. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Ww ont & Perks Tool Co., Spring- 
fielc 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Books, Mechanical 

Henley Pub. Co., Norman W.,, 
New York. 

Hill Pub. Co., New York. 

Boosters 

C & C Elec. Co., New York. 

Crocker-Wheeler Co., Ampere, N. J. 

General Elec. Co., New York. 


| 





Articles Advertised. 


Boosters —Continued 


Sprague Elec. Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Boring and Drilling Ma- 


chines, Horizontal 


Barnes Co., B. F., Rockford, 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Provi., R. I. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Boynton & Plummer, Worcester, 
Mass. 


Ill. 


Dallett Co., Thos. H., Phila., Pa. 

Detrick & Harvey Mach Co., Bal- 
timore, Md. 

Draper Mach. Tool Co., Worces- 
ter, Mass. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 


Gisholt Mach. Co., Madison, Wis. 


Hill, Clarke & Co., Boston, Mass. 

Lucas Mach. Tool Co., Cleve., O. 

McCabe, J. J., New York. 

Motch & Merryweather Co., Cleve- 
land, O. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pawling & MHarnischfeger, Mil- 
waukee, Wis. | 

Prentiss Tool & Supply Co., New 


York. 
Springfield Mch. 

field, O. 
Vandyck Churchill Co., 


Tool Co., Spring- 


New York. 


Warner & Swasey Co., Cleveland, 
Ohio. 

Boring and Turning Mills 

American Tool Wks. Co., Cin., O. | 

Baush Mach. Tool Co., Spring- | 


field, Mass. 
Bertram & Sons Co., 
Dundas, Ont., Canada. 
Betts Mach. Co., Wilmington, Del. 
Bullard Mach. Tool Co., Bridge- 
ort, Conn. 
Franklin, 


Pp 
— Mch. Tool Co., 


a. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
— Co., J. Morton, Wilmington, 


Prentiss Tool & Supply Co., New 

Vandyck Churchill Co., New York. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Ltd., John, | 


Brakes, Magnetic Friction 


Electric Controller & Supply Co., 
Cleveland, O. 

Bulldozers 

Toiedo Mach. & Tool Co., Toledo, 


Ohio. 


Cabinets, Tool 


Armstrong Bros. Tool Co., Chi 
cago, 

Calipers 

Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 


Starrett Co., L. S., Athol, Mass 
Cams 


Boston Gear Works, Boston, Mass 
Carborundum 

See Grinding Wheels. 
Castings, Brass 


Nolte Brass Co., Springfield, O. 
Phosphor Bronze Smelting Co., 
Philadelphia, Va 
Castings, Die Molded 
Franklin Mfg. Co., Syracuse, 


Castings, Iron 


= ¢ 


Birdsboro Steel Fdry. & Mach. 
Co., ee Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Massey Mach. Co., Watertown, 
mY. 

U. S. Foundry & Sales Co., South 
Norwalk, Conn. 

Castings, Motor 

Steffey Mfg. Co., Philadelphia, Pa 

Castings, Steel 

Baldwin Steel Co., New York. 

Birdsboro Steel Fdry. & Mach 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., An 
sonia, Conn. 


Catalogue Makers 
Binner-Wells Co., Chicago, III. 
Cement, Cast Steel 


Clark Cast Steel Cement Co. 
Shelton, Conn. 

Centering Machines 

Hendey Mach. Co., Torrington, 
Conn 

Phoenix Mfg. Co., Hartford, Ct. 


Pratt & Whitney Co., Hartford 
Conn. 

Whiton Machine Co., D. E., New 
London, Conn. 
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WHITNEY 
s CHAINS 


(oF 





FOR AUTOMOBILES, BICYCLES. 
MOTORCYCLES, MACHINERY, ETC. 


THE WHITNEY MFG. CO., Hartford, Conn. 


FOREIGN AGENTS : "‘cetineds Fenwick, Freres & ¢ France, Belgium, Italy, Switzerland, Spain, and Port 
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Centers, Planer 


New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Chains, Driving 
Baldwin Chain & Mfg. 
cester, Mass. 
Boston Gear Works, Boston, Mass. 
Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 
Jeffrey Mfg. Co., The, 
Phila., Pa. 


Ohio. 
Trumansburg, 


Co., Wor- 


Columbus, 


Link Belt Engr. Co., 

Morse Chain Co., 
| ae ¢ 

Whitney Mfg. Co., Hartford, Ct. 


Chucking Machines 


American Tool Works Co., Cin- 
cinnati, O. 

3rown & Sharpe Mfg. 
dence, R. I. 

Cleveland Automatic 
Cleveland, O. 

Draper Mach. Tool Co., 
Mass. 

Gisholt Mach. Co., 

Le Blond Mach. 
Cincinnati, O 

Potter & Johnston 
Pawtucket, R. I. 

Warner & Swasey Co., 
Ohio. 

Windsor Mach. 


Chucks, Drill 


Co., Provi- 


Mach. Co., 
Worcester, 


Madison, Wis. 
Tool CO, B Ms 


Mach. Co., 
Cleveland, 


Co., Windsor, Vt. 


—— Mfg. Co., T. R., Brook- 

we, . %- 

Brown & Co., R. H., New Haven, 
Conn. 

Butler Chuck Co., Greenfield, 
Mass. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, Ct. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 


Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New York. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 


Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 
Gisholt Mach. Co., Madison, Wis. 
Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 
The E., Wind- 


Horton & Son Co., 
Co., New York. 


sor Locks, Conn. 
Niles-Bement-Pond 

New Britain, 
Oneida, N. Y. 


Skinner Chuck Co., 
Conn. 
Westcott Chuck Co., 
Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Planer 


Niles-Bement-Pond 
Skinner Chuck Co., 
Conn. 


Co., New York. 
New Britain, 


Chucks, Split 


Faneuil Watch 
Mass 


Tool Co., Boston, 


Circuit Breakers 


Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Clatches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

New Haven Mfg. Co., New Haven, 


Conn. 


Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons, T. B., Chambers- 
burg, Pa. 

Clutches, Magnetic and 
Electrical 

Cutler-[lammer Clutch Co., Mil- 


waukee, Wis. 
Electric Controller & Supply Co., 
Cleveland, O 





Coils 
Standard Welding Co., Cleve., O. 
Compound, Pipe Joint 


Dixon Crucible Co., Jos., Jersey 
City, N 

Compressors, Air 

Blaisdell Mchy. Co., Bradford,’ 
Pa. 

Cena, N. A., Milwaukee, 
wi 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 


General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Herron & Bury Mfg. Co., Erie, Pa. 

Ingersoll- a Drill Co., 


New York 
Rand Drill Co., New York. 
Cones, Friction 


Evans Friction Cone Co., 
Mass. 


Connecting Rods and Straps 


Boston, 


Erie Forge Co., Erie, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, 
Pa. 

Contract Work 

Blanchard Mach. Co., Boston, 
Mass. 

Controllers and Starters, 
Electric Motor 

Cutler-Hammer Clutch Co., Mil- 


waukee, Wis. 
Electric Controller & Supply Co., 


Cleveland, O. 
General Electric Co., New York. 


Westinghouse Elec. & Mfg. Co., 
Tittsburg, Pa. 

Coping Machines 

long & Allstatter Co., Hamilton, 


hia 
Niles-Bement-Pond Co., New York. 


Correspondence Schools 
See Schools, Correspondence. 


Counterbores 

Slocomb Co., J. T., Provi., R. I. 

Countershafts 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Builders’ Iron Fdry., Prov., R. I. 


Counters, Machinery 
Durbrow & Hearne Mfg. Co., New 


York 

Counting and Printing 
Wheels 

Franklin Mfg. Co., Syracuse, N. Y. 


Couplings, Shaft 


Almond Mfg. Co., T. R., Brook- 
in, NK. YX. 

Caldwell & Son Co., H. W., Chi- 
cago, , 

Cresson Co., Geo. V., Phila., Pa. 

Davis Mach. Co., W. P., Roches- 
ter, N..Y. 

Electric Controller & Supply Co., 


Cleveland, O 


Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons, T. B., Chambers 
burg, Pa. . 

Cranes 

Brown Hoisting Mach. Co., New 
York. 

Case Mfg. Co., Columbus, O. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 

Coburn Trolley Track Co., Hol- 
yoke, Mass. 

oo & Co. Mfg. Co., St. Louis, 
S10. 

General Pneumatic Tool Co., Mon- 


tour Falls, N. Y. 
Lane Mfg. Co., Montpelier, Vt. 
Maris Bros., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 

troit, Mich. 

Obermayer Co., S., Cincinnati, O. 
Pawling & Harnischfeger, Milwau- 


kee, Wis. 
Sellers & Co., Wm., Phila., Pa. 
New York. 


Vandyck Churchill Co., 

Crank Pin Turning 
Machines 

Niles-Bement-Pond Co., 


Underwood & Co., H. B., 
delphia, Pa. 


New York. 
Phila- 
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Crank Shafts 
Erie Forge Co., Erie, Pa. 
Standard Connecting Rod Co., 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 


Crucibles 

Dixon Crucible Co., 
City, US 

Cupolas, and Ladles, Foun- 
dry 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., §., 


Jos., Jersey 


Cincinnati, O. 


Paxson Co., J. W., Phila., Pa. 

Cut Meters 

Warner Instrument Co., Beloit, 
is. 

Cutters, Milling 

Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 
Boker & Co., Hermann, New York. 
Brown & Sharpe Mfg. Co., Provi- 

dence, R. I. 

Cleveland Twist Drill Co., 


land, O. 
snanventl Milling Mach. Co., Rock- 
ford, 
& Mach. Co., 


Cleve- 
Morse’ Twist Drill 
New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 
Conn. 
Rogers, John M., Boat, Gauge & 
gg Works, Gloucester ity. 
Standard Tool Co., Cleveland, 0. 
Union Twist Drill Co., Athol, 
Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Cutting-off Machines 


Bignall & Keeler Mfg. Co. Ed- 
wardsvilte, Hl 

Brown & Shatpe Mfg. Co., Provi- 
dence, R. 

Davis -- ‘Co., W. P., Roches- 


ter, N. 
Hurlbut- > Mach. Co., South 


Sudbury, Mass 
Tool Wks., Phila- 


Newton ach. 
delphia, Pa. 
& Co., Boston, 
Hartford, 


i Barnes 
New York. 


Mas 

Pratt i Whitney 
Conn. 

Vandyck Churchill Co., 


Co., 


Cutting-off Tools 


Armstrong Bros. Tool Co., Chi- 
cago, 

Billings & Spencer Co., Hartford, 
Conn. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Diamond Tools 

Osgood. J. L., Buffalo, N. Y. 


Steel Set Diamond Co., New York. 
Dies, Sheet Metal 


Bliss Co., FE. W., Brooklyn, N. Y. 
Niagara Mach. & Tool Wks., Buf- 


falo, N. 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 

Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn 

Swaine Co., Fred J., St. Louis, 
Mo. 

Drafting Machines 

Universal Mach. Co., 


Drafting 
Cleveland, O. 
Drawing Boards and Tables 
Keuffel & Esser Co., New York. 
Rich, J. & G., Philadelphia, Pa. 
Drawing Materials 


Alteneder & Sons, Theo., Phila- 


deiphia, Pa. 
Keuffel & Esser Co., New York. 
Drilling Machines, Bench 
Barnes Co., B. F., Rockford, Il. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Boynton & Plummer, Worcester, 
Mass. 
Pratt & Whitney Co., Hartford, 
Conn. 





Drilling Machines, Boiler 

American Tool Wks., Co., Cin., O. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Boynton & Plummer, Worcester, 
Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Niles-Bement-Pond Co., New York. 


Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford, III. 


Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Baush Mach. Tool Co., 
field, Mass. 
Bickford Drill & Tool Co., Cincin- 
nati, O. 
Phila., Pa. 


Dallett Co., Thos. H., 
Fenn-Sadler Mach. Co., Hartford, 


Spring- 


Conn. 
Flather Planer Co., Mark, Nashua, 


Foote, Burt & Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 

National Auto. Tool Co., Dayton, 


0. 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Drilling Machines, Portable 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Dallett Co., Thos. H., Phila., Pa. 


Hisey- -Wolf Mch. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Dreses Mach. Tool Co., Cin., O. 

Fairbanks Co., New York. 


Fitchburg Machine Works, Fitch- 
burg, Mass. 


Fosdick Mach. Tool Co., Cin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Mueller Mach. Tool Co., Cin., O. 


Niles-Bement-Pond (Co., New York. 


Prentiss Tool & Supply Co., New 
York. 
Vandyck Churchill Co., New York. 


Drilling Machines, Turret 

Niles-Bement-Pond Co., New York. 

Quint, A. D., Hartford, Conn. 

Vanderbeek Tool Works, Hart- 
ford, Conn. 

Drilling Machines, Upright 

American Tool Wks. Co., Cin., O 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill 

Barnes Co., W. F. & John, Rock- 
ford, fil. 

Bertram & Sons Co., Ltd., 
Dundas, Ont., Canada. 

Blaisdell & Co., P., Worcester, 
Mass. 

Boynton 


John, 
& Plummer, Worcester, 
Mach. Tool 


‘Thos. H., 
Co., W. P., 


Co., Cin- 


5 hila., Pa. 
Roc hes- 


Mass. 
Cincinnati 
cinnati, 
Dallett Co., 
Davis Mach. 
ter, N. Y. 
Fairbanks Co., 
Fenn-Sadler Mach. 
Conn 
Fosdick Mach. 
nati, O. 
Gould & Eberhardt, Newark, N. J. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Henry & Wright Mfg. Hart- 
ford, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Co., Freeport, Ill. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
McCabe, J. J., New York. 
Marshall & Huschart Mehry. Co., 


New York. 
Co., Hartford, 


Tool Co., Cincin- 


i. 


Chicago, Ill. 

Mechanics Machine Co., Rock- 
ford, Ill. 

New Haven Mfg. Co., New Haven, 
Conn. 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York 


Sibley Machine Tool Co., South 
Bend, Ind. 

Vandyck Churchill Co., New York. 

Whitney Mfg. Co., Hartford, 
Conn. 

Wiley & Russell Mfg. Co., Green- 


field, Mass. 
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CUTTER 
LIST 


36 VARIETIES 
3700 DIFFERENT SIZES 


LISTED 


Also contains everyday hints on the use of cutters, tables, etc., 
4 =>. general information relating to gear cutters and gear cutting. 


The unusually large variety of cutters carried in stock enables 
Hardware and Supply Dealers to fill orders promptly. 


Cutter List can be procured from the dealer or is mailed free to 
any address upon request. 
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Drills, Center 

Pratt & Whitney Co., 
Conn. 

Slocomb Co., J. T., 
im 2 

Standard Tool Co., Cleveland, O. 

Drills, Pneumatic 

Allen, Jno. F., New York. 


Hartford, 


Providence, 


Cleveland Pneu. Tool Co., Cleve- 
land 

General Pheu. Tool Co., Montour 
Falls, N 

Ingersoll- Sergeant Drill Co., New 

ork. 

Niles-Bement-Pond Co., New York. 

Rand Drill Co., New York. 

Drills, Hand 

Dallett Co., Thos. H., Phila., Pa. 


Hisey-Wolf Mach. 
Niles-Bement-Pond C« 


Drills, Rail 

Foote, Burt & Co., 

Niles-Bement-Pond 

Drills, Ratchet 

Billings & Spencer Co., 
Conn. 

Parker Co., Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Too! Co., 


Co., Cincin., O. 
»., New York. 


Cleveland, O 
Co., New York. 


Hartford, 


Cleveland, O. 


Drying Apparatus 


Sturtevant Co., B. F., 


Hyde Park, 
Mass. 


Dynamos 


C&C Electric Co., New York. 


a tee Co., Ampere, 

Eck Dynamo & Motor Works, 
Belleville, N. J. 

Electro Dynamic Co., Bayonne, 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

-_ "os Hlec. Co., Milwaukee, 


Northern Elec. Mfg. Co., Madison, 
Rid — Dynamo & 
Ridgway, Pa. 
Robbins & Myers Co., Springfield, 

Ohio. 
Roth Bros. & Co., Chicago, III. 
Sprague Blec. Co., New York. 
Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Triumph Elec. Co., 
Westinghouse Electric 
Pittsburg, Pa. 


Engine Co., 


Cincin., O. 
& Mfg. Co., 


Electrical Supplies 


Cutler-Hammer Clutch Co., 
waukee, Wis. 
Electric Controller 
Cleveland, O. 


Mil- 


& Supply Co., 


as ig J Dynamic Co., Bayonne, 

General Elec. Co., New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Roth Bros. & Co., Chicago, III. 

Stanley G. I. Elec. Mfg. Co., Pitts 


field, Mass. 
Triumph Elec. 
Westinghouse 
Pittsburg, 


Electrically Driven 
and Machinery 

American Tool Wks. Co., Cin., 

Electric Controller & Supply Co., 
Cleveland, 0 


Co., Cincinnati, O. 
Electric & Mfg. Co., 
Pa. 


Tools 


Hisey-Wolf Mach. Co., Cincin., O. 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Ta. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Morse, Williams & Co., Phila., Pa 

Emery Wheels 

See Grinding Wheels 

Emery Wheel Dressers 

aeeene Stephan Mfg. Co., Ur 


bana, 
pens "hee & Stamping Wks., 
Buffalo, N. Y. 
Heald Machine 


Co., Worcester, 


Mass. 
International De 

troit, Mich. 
Standard Tool Co., 


Specialty Co., 
Cleveland, O. 
Enclosures, Tool-room 
Merritt & Co., Philadelphia, 


Engineers, 
McGiehan & Co., C. H., 


Pa. 
Consulting 
New York. 





AMERICAN 


Engineers, Electrical 


Crocker-Wheeler Co., Ampere, 
N. J. 


Engines, Automobile 


Franklin Mfg. Co., Syracuse, 
_ 2 

Olds Gasoline Engine Works, 
Lansing, Mich. 

Engines, Gas and Gasoline 

Abenaque Mach. Wks., Westmin- 
ster Station, Vt. 

Motor Co., Newark, 


3ackus Water 
N. J. 


Brown-Cochran Co., Lorain, O. 
Columbus Mach. Co., Columbus, O. 
Foos Gas Engine Co., Springfield, 


Ohio. 
Jacobson Mach. & Mfg. Co., War- 
New York. 


ren, Pa. 
Mietz, August, 
New Era Gas Engine Co., Dayton, 


Ohio. 
Olds Gasoline Engine Wks., Lan- 
sing, Mich. 
Struthers-Wells Co., Warren, Pa. 
Engines, Oil 
Mietz, August, New York. 
Engines, Steam 
Buffalo Forge Co., Buffalo, N. Y 
Rand Drill Co., New York. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Struthers-Wells Co., Warren, Pa. 


Sturtevant Co., B. F., Hyde Park, 


Mass. 
Ingravers 
Binner-Wells Co., Chicago, 
Engraving Machinery 
Gorton Mach. Co., 
Wis. 
Exhaust Heads 
Sturtevant Co., B. F., 
Mass. 
Exhibition, Machinery 


Geo., Racine, 


Hyde Park, 


Philadelphia Bourse, VPhila., Pa. 

Fans, Electric 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
fis. 

Sprague Elec. Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Fans, Fxhaust 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Files and Rasps 
Barnett Co., G. & H., 
Hammacher, Schlemmer 
New York. 
Nicholson File Co., 
Reichhelm & Co., E. P., 
Filing Machines 
Henry & Wright Mfg 
ford, Conn. 
Filler, Iron 
Clark Cast Steel 
Shelton, Conn. 
Filters, Oil 
Houghton & Co, E. F., 
phia, Pa. 
Fittings, Brass 
Nolte Brass Co., Springfield, O. 
Flexible Shafts 


Phila., Pa. 
a ©S 


Prov., RB. I. 
New York. 


Co., 


Hart- 
Cea, 


Cement 


Philadel- 


Chicago Flexible Shaft Co., Chi- 
eago, Ill. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass 

Forges 

Boynton & Plummer, Worcester, 
Mass. 


Buffalo Forge Co., Buffalo, N. Y. 


Ingersoll-Sergeant Drill Co., New 
York. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Forgings, Drop 

Anderson & Sons, W. H., 
Mich. 

Billings & Spencer 
Conn. 

“— es to, 2. 


Detroit, 
Co., Hartford, 
Brooklyn, 
Worcester, 


Wyman & Gordon, 


Mass 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 
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Forgings, Steel 


Anderson & Sons, W. H., Detroit, 
Mich. 

Baldwin Steel Co., New York. 

Erie Forge Co., Erie, Pa. 

Heppenstall Forge & Knife Co., 
Pittsburg, Pa. 

Wyman & Gordon, Worcester, 
Mass. 

Forming Machines 

Hartford Mch. Screw Co., Hart- 
ford, Conn. 


Foundry Furnishings 
Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Sturtevant Co., B. F., Hyde Park. 
Friction Boards 

Ingalls & Co., Castleton, N. Y. 


Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 
York 

Furnaces, Enameling 

American Gas Furnace Co., New 
York 

Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City. 

Brucklieb, C., New York. 

Chicago Flexible Shaft Co., Chi- 
cago, 

Westmacott Co., J. M., Provi- 
dence, R. I 

Furnaces, Melting 

American Gas Furnace Co., New 


York. 


Furniture, Machine Shop 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Recording 

Waterbury, Conn. 


Gauges, 
Bristol Co., 


Gauges, Standard 

Brown & Sharpe Mfg. Co. Provi- 
dence, R. I. 

Henry & Wright Mfg. Co., Hart- 


ford, Conn. 
Morse Twist Drill & Mach. Co., 
Hartford, 


New Bedford, Mass. 
Boat, Gage & 


Pratt & Whitney Co., 
Conn. 
John M., 
Gloucester City, 


Rogers, 
os Works, 
Tool Mfg. 
, - - 


Co., Fitchburg, 


Prov., B. I. 


J. 
Saw yer 
Mass. 


Slocomb Co., 


Starrett Co., L. S., Athol, Mass. 

Gauges, Steam 

American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Lunkenheimer Co., Cincinnati, O. 


Gear Catting Machinery 


Adams Co., Dubuque, Iowa. 
Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Bickford Drill & Tool Co., Cin., O. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Clough, R. M., 
Fellows Gear Shaper Co., 
field, Vt. 
Gleason Works, 
Gould & Eberhardt, 


Tolland, Conn. 
Spring- 


Rochester, N. Y. 
Newark, N. J. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Whiton Machine Co., D. E., New 


London, Conn. 


Gear Testing Machinery 

Gisholt Mach. Co., Madison, Wis. 

Gears, Cat 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Wks., Boston, Mass. 

Brown & Sharpe Mfg. Co., Provi- 

dence, R. 

Caldwell & Son Co., H. W., 

Geo. V., Phila., Pa. 


eago, Ill. 

Cresson Co., 

Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Mach. Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. 
ark, ? 

Fawcus Mech. a, 

Fellows Gear Shaper Co., 
field, Vt. 

Gleason Works, Rochester, N. Y. 

Grant Gear Works, Boston, Mass. 

Ilarrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Chi- 


Co., New- 


Pittsburg, Pa. 
Spring- 
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Gears, Cut —Continued 


Horsburgh & Scott Co., The, 
Cleveland, O. 
Mach. Co., Watertown, 


Massey 
. ¥ 


New Process Raw Hide Co., Syra- 
cuse, N. Y 


Nuttall Co., R. D., Pittsburg, Pa. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Philadelphia Gear Wks., Phila- 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, O. 

Simonds Mfg. Co., Pittsburg, Pa. 

Syracuse Raw Hide Co., Syra- 
cuse, N. Y. 

Paylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 


Franklin Mfg. 
Greenwald Co., 


Co., Syracuse, N. Y. 
I. & E., Cincin., O 


Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 
Gears, Rawhide 


Boston Gear Wks., Boston, Mass. 


Chicago Raw Hide Mfg. Co., Chi- 
eago, Ill. 
marks Gear & Mach. Co., Phila- 


delphia, Pa. 
Fawcus Mch. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Horsburgh & Scott Co., Cleveland, 
Ohio. 
New Prone Raw Hide Co 


cuse, N. 
Nuttall Co., R. D., Pittsburg, Pa. 
Syracuse Raw Hide Co., Syra- 
. @ 


cuse, N. 


Gears, Worm 


Albro-Clem Elevator Co., 
phia, Pa. 

Boston Gear Wks., Boston, Mass. 

Fawcus Mch. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Morse, Williams & Co., Phila., Pa. 

Nuttall Co., R. D., Pittsburg, Pa. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Simonds Mfg. Co., Pittsburg, Pa. 

Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 

Generators, Gas 


.. Syra- 


Philadel- 


American Gas Furnace Co., New 
ork. 

Graphite 

Dixon Crucible Co., Jos., Jersey 


Cty, HB. J. 
Obermayer Co., S., Cincinnati, O 
Grinders, Center 
Coates Clipper Mfg. 

ter, Mass. 
Heald Mch. 


Co., Worces- 


Co., Worcester, Mass. 


Hisey-Wolf Mach. Co., Cincin., O. 
Mueller Mch. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 


Grinders, Cock 
Windsor Mach. Co., 
Grinders, Cutter 


Windsor, Vt. 


Automatic Mach. Co., Greenfield, 
Mass. 

Becker-Brainard Milling Mach. 
o., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Cincinnati Milling 
cinnati, O. 


Mach. Co., Cin- 


Garvin Machine Co., New York. 

Gould & Eberhardt, Newark, N. J. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Heald Mach. Co., Worcester, 
Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Niles-Bement-Pond Co., New York. 


Norton Emery Wheel Co., Worces- 
ter, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Boston, Mass 

Smith Co., Chas. G., Pittsburg, 
Pa. 

Grinders, Disk 

Besly & Co., Chas. H., Chicago, 
Ill. 

Diamond Mach. Co., Provi., R. I. 

Heald Machine Co., Worcester, 
Mass. : ‘ 

Iroquois Mach. Co., New York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rowbottom Machine Co., Water- 
bury, Conn. 

Grinders, Drill 

Heald Mch. Co., Worcester, Mass. 


Co., New York 
Cleveland, O. 


Niles-Bement-Pond 
Standard Tool Co., 
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Specially Designed for 
Straight and Taper 
Internal Grinding 


Concerns who have quantities of similar parts to finish, 
such as milling cutters, reamers, bushings, gauges, dies, 
cones and all such parts requiring internal finishing, 
will find this tool the most profitable of any procurable 
anywhere. Being designed along the most approved 
lines, and having embodied in it the several features 
which have made Landis Grinding Machines the 
highest standard, it is capable of producing the highest 
grade of work econamically, and will stand the most 


severe service 





A special bulletin describes it. You may have one 


for the asking. 


No. 1 Landis Internal Grinding Machine. 


LANDIS TOOL COMPANY, Waynesboro, Pa., U.S.A. 


AGENTS—Walter H. Foster Co., New York, Boston, Cleveland and Pittsburg. C. W. Burton, Griffiths & Co., London Schuchardt & 
Schutte, Berlin, Cologne, Vienna, Brussels, Stockholm, St. Petersburg, Liege, Milano, Paris and Bilbao A. R. Willlams Ma 
chinery Co., Toronto. Williams & Wilson, Montreal, Can 




















No. 2—2', x 24 inches. 


Hollow Hexagon Turret Lathes 


Three Sizes: No. 1-1 “15,2 .x24and3.. x 3G inches. 


Tools do not overhang. 


The turret saddle slides directly on the bed 
Geared feed; any change instantly available by moving a lever 
The Automatic Chuck and the Power Roller Feed handle bar stock of any shape 


The Warner @. Swasey Co., Cleveland, Ohio, U. S. A. 


FOREIGN AGENTS Chas. Churchi ham, Ma , t ( 
Altre iH. Schutte, ¢ 4 "Paris Br issels and Miia ¥e Ww "iH ri Yeu hama ‘1. w Te I t Willia oay - “ 
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Grinders, Portable Hack Saw Blades and | Hoists, Hand —Continued Lathe Dogs —Continued 
Heald Machine Co., Worcester, Frames —Continued Moore Co., Franklin, Winsted, Pratt & Whitney Co., Hartford, 
Mass Starrett Co., L. S., Athol, Mass. Conn. ‘ aka : 
Hisey-Wolf Mach. Co., Cincin., O. | West Haven Mfg. Co., New Haven, es _ Towne Mfg. Co., New Tindel. ‘Morris Co., Eddystone, Pa. 
: ork. 
Grinders, Tool Conn. Lathes 
Armstrong Bros. Tool Co., Chi- | Hack Saws, Power Hoists, Pneumatic Automatic Mach. Co., Greenfield, 
cago, 5 Diamond Saw & Stamping Wks., | Curtis & Co. Mfg. Co., St. Louis, Mass. | ¥ j a.m 
Barnes Co., B. F., Rockford, Ill. Buffalo, N. Y. Mo. 7 Barnes Co., B. F “ Rockford, q 
Barnes Co., W. F. & John, Rock- | Fairbanks Co., New York. General Pneumatic Tool Co., Mon- | Barnes Co., W. F. & John, Rock- 
ford, Ill. Hoefer Mfg. Co., Freeport, Ill. tour Falls, N.Y. _ ford, Ill. | se 4. Job 
Brown & Sharpe Mfg. Co., Provi- | Niles-Bement-Pond Co., New we Rand Drill Co., New York. cael g & Sree So. Ltd., John, 
dence, R. I. Waterbury Farrel Fdry. & Mach. yundas, Ont., we 
Diamond Mach. Co., Prov., R. I. Co., Waterbury, Conn. Igniters, Gas Engine Blaisdell & Co., P., Worcester, 
Gisholt Mach. Co., Madison, Wis. West Haven Mfg. Co., New Haven, | Franklin Mfg. Co., Syracuse, Mass. : : : M 
Gould & Eberhardt, Newark, N. J. Conn. = A pom gg ry oad. a 
y-W P b radfore ac -, Cin., O. 
Tonite tect Co, Gaaeaneta'oe. Hammers, Drop Indicators, Speed Bridgeford Machine Tool Works, 
Modern Tool Co., Erie, Pa. Bllings & Spencer Co., Hartford, | Norton Emery Wheel Co., Wor- Rochester, N. Y. : id 
Niles-Bement-Pond Co., New York. onn. cester, Mass. Bullard Mach. Tool Co., Bridge- 
Ransom Mfg. Co., Oshkosh, Wis. | Bliss Co., E. W., Brooklyn, N. Y.]| Starrett Co., L. S., Athol, Mass. port, — —_ Co. W. P. Recwes 
‘d I ary y . a i y 20 i ) . . ? 2 
— musety Wheel Co., Spring- “lie Co., Indicators, Speed, Periph- — ey 1 
Standard Tool Co., Cleveland, O.| Bradley & Son, C. C., Syracuse, or Diamond Machine Co., Prov., R. I. 
Vandyck Churchill Co., New York. oe Warner Instrument Co., Beloit, | Draper Mach. ‘Tool Co., Worces- 
Whitney Mfg. Co., Hartford, Ct. Gould & Eberhardt, Newark. N. J. Ws. ter, Mass. “ined oO 
Merrill Bros., Brooklyn, N. Y. Dreses Mach. Tool Co., Cincin., O. 


Grinding and Polishing Ma- 
chines 


es f & Ce, Cama &. 


G.. 


Chicago, 


Blount Co., J. Everett, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Builders’ Iron Foundry, Provi- 


dence, R. 
Coates Clipper Mfg. Co., Worces- 


ter, Mass. 

Diamond Mach. Co., Prov., R. I. 

Fairbanks Co., New York. 

Gilmore Electric Co., South Bos- 
ton, Mass. 

Goodell-Pratt Coe., Greenfield, 
Mass. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 


Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 


Niles-Bement-Pond (Co., New York. 
Northern Elec. Mfg. Co., Madison, 


is. 
Norton Emery Wheel Co., Worces- 
, ter, Mass. 
Norton Grinding 
Mass. 
Prentiss Tool & Supply Co., New 


York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Boston, Mass. 


Rivett-Dock Co., 

Royersford Fdry. & Mach. Co., 
Royersford, Pa. 

Safety Emery Wheel Co., Spring- 
field, O 

Standard Tool Co., Cleveland, O. 

Vandyck Churchill Co., New York. 

Vitrified Wheel Co., Westfield, 
Mass. 

Webster & Perks Tool Co., Spring- 
field, O. 


Grinding Wheels 

Abrasive Material Co., 
phia, Pa 

Adams Co., Dubuque, Iowa. 

Builders Iron Foundry, 
dence, R. 

Carborundum ‘Co., 
RN. &. 


Co., Worcester, 


Philadel- 


Provi- 


Niagara Falls, 


Corrugated Grinding Wheel Co., 
Philadelphia, Pa. 

Diamond Mach. Co., Prov... R. I. 

Hampden Cor. Wheel Co., Bright- 
wood, Mass. 

Houghton & Co., E. F., Philadel- 
phia, Pa 

National Co., 


Corundum Wheel 

Buffalo, N. Y. 

Niles-Bement-Pond Co., New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 


Safety Emery Wheel Co., Spring- 
field, O. 

Vitrified Wheel Co., Westfield, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 


Grindstones and Frames 
Niles-Bement-Pond Co., New York. 
Guan Barrel Machinery 
Diamond Mach. Co.. Prov., R. I. 


Pratt & Whitney Co., Hartford, 
Conn. 

Hack Saw Blades ane 
Frames 


Diamond Saw x Stamping Wks., 
Buffalo, 


Goodell-Pratt Co. Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Massachusetts Saw Wks., Chico- 
pee, Mass. 

Patterson, Gottfried & Hunter, 


Ltd., New York. 





Miner & Peck Mfg. Co., New 
Haven, Conn. 


Niles-Bement-Pond Co.. New York 


Toledo Mach. & Tool Co., Toledo, 
Ohio. 

Hammers, Electric 

Northern Elec. Mfg. Co., Madi- 
son, Wis 

Hammers, Pneumatic 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett Co., Thos. H., Phila., Pa. 


Ingersoll-Sergeant Drill Co., New 


ork. 
Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 
Hammers, Power 


Niles-Bement-Pond Co., New York. 
Scranton & Co., The, New Haven, 


Conn. 
Sutton Co., C. E., Toledo, O. 


Hammers, Steam 
Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 
Vandyck Churchill Co., New York. 

Handles, Machine Tool 
Schacht Mfg. Co., Cincinnati, O. 


Handles, Screw Plate 
Standard Welding Co., Cleve., O. 
Hangers, Shafting 


Cresson Co., Geo. V., 
Fairbanks Co., 


Phila., 
New York. 


Pa. 


Hyatt Roller Bearing Co., Harri- 
son, N. J. 
Wood's Sons, T. B., Chambers- 


burg, Pa. 
Heaters, Feed Water 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Heating and Ventilating 
Apparatus 


Buffalo Forge Co.. Buffalo, N. Y. 
errant Co., B. F., Hyde Park, 
Mass. 


Heating Machines 


Am. Gas Furnace Co., New York. 
Hoisting and Conveying 
Machinery 


——. Hoisting Mchry. Co., New 

ork. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 
Link Belt Engineering Co., Phila- 
delphia, Pa. 
Niles-Bement-Pond 


Hoists, Electric 

C & C Electric Co., New York. 

Cleveland Crane & Car Co., Wick- 
liffe, Ohio. 


Co., New York. 


“—e & Co. Mfg. Co., St. Louis, 

MO. 

General Pneu. Tool Co., Montour 
Falls, N 


Maris Bros., Philadelphia, Pa. 
Niles-Bement- Pond Co., New York. 


Northern Engineering Ww orks, De- 
troit, Mich. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Boston, 
Mass. 

Yale & Towne Mfg. Co., New 
York. 

Hoists, Hand 

Harrington, Son & Co. Edwin, 
Philadelphia, Pa. 

International Steam Pump Co., 
New York. 





Indicators, Steam 


Gauge & Valve 
Mass. 


American Steam 
Mfg. Co., Boston, 


Industrial Railways 
Heat Ce, ©. W., West 
Brighton, N. Y. 
Sturtevant Co., B. F., Hyde Park, 

Mass. 


Injectors 
Desmond-Stephan Mfg. 
bana, O. 
International 
troit, Mich. 


New 


Ur- 


De- 


Co., 

Specialty Co., 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Phila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, IIL 

Instruction Schools 

See Schools, Correspondence. 

Insurance, Boiler 

Ilartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 

Jacks, Hydraulic 


Bethlehem Fdry. & Mach. Co., 
Bethlehem, Pa. 


So. 


Watson-Stillman Co., New York. 

Jacks, Planer 

Armstrong Bros. Tool Co., Chi- 
eago, Ill 

Key Seaters 

Baker Bros., Toledo, O. 

Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

Davis Mach. Co., W. P., Roches- 


tor. . Z. 
Niles-Bement-Pond Co., New York. 
Whitney Mfg. Co., Hartford, a a 
Keys, Machine 
aS Gauge Steel Co., Beaver 


Falls 

Whitney Mig. Co., Hartford, Ct. 

Knuuorls 

Hammacher, Schlemmer & Co., 
New York. 

Lamps, Are 

General Electric Co., N. Y. City. 

Gilmore Electric Co., South Bos- 
ton, Mass. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Lamps, Incandescent 

General Electric Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Lathe Attachments 

American Tool Wks. Co., Cin., O 

Bradford Machine Tool Co., Cin- 
einnati, O. 

Fitchburg Machine Works, Fitch- 


burg, Mass. 
Niles-Bement-Pond Co., New York. 
Osgood, J. L., Buffalo, 'N. Y. 
Pratt & Ww hitney 
Conn. 


Lathe Dogs 


Co., Hartford, 


American Tool & Mach. Co., Bos- 
ton, Mass. 

Armstrong Bros. Tool Co., Chi- 
eago, II). 

Billings & Spencer Co., Hartford, 
Conn. 

Besly & Co., Chas. H., Chicago, 
Ill. 

Le Count, Wm. G., So. Norwalk, 


Conn. 





Fairbanks Co., New Yo rk. 
Fitchburg Machine Works, 


burg, Mass : 
Flather & Co., Nashua, N. H. 
Co., New York. 


Garvin Mach. 
Gisholt Machine Co., Madison, 


Wis. 

}reaves, Klusman & Co., Cin., oO. 

Harrington, Son & Co., Edwin, 
Philadelphia, ig 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Go * Boston, Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 

McCabe, J. J.. New York. 

Marshail & Huschart Mchry. 
Chicago. Il. 

Motch . \ cnedammuens Co., Cleve- 
land, 

New Am Mfg. Co., New Haven, 
Conn. % : 
Niles-Bement-Pond Co., New York. 

Osgood, J. L., Buffalo, N.Y. 
Prentiss Tool & Supply Co. New 
York. 
Robbins, L., 
Schumacher & Boye, 
Ohio. 
Sebastian Lathe Co., 
Seneca eg Mfg. 
Falls, ? 
Springfield Meh. Tool Co., Spring- 


field, O. 
Sutton Co., C. E., Toledo, ¢ 


Fitch- 


Co., 


Worcester, Mass. 
Cincinnati, 


Cincin., O 
Co., Seneca 


Vandyck Churchill Co., New ork. 

Von Wyck Mach. Tool Co., Cin- 
cinnati, O. 

Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., Bridge- 
port, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Lathes, Bench 

American Watch Tool Co., Wal- 


tham, Mass. 

Blount Co., J. G.. Everett, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Fenn-Sadler Mach. Co., Hartford, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Waltham, Mass. 


Stark Tool Co.. s 
Spring- 


Waltham Watch Tool Co., 
field, Mass. 

Lathes, Boring 

Niles-Bement-Pond Co., 

Lathes, Brass 

— - Whitney 


New York. 


Hartford, 


Co., 


Sprinntield Mch. Tool Co., Spring- 


field, O. 

Lathes, Wood 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Letters, Pattern 

Butler, A. G., N. Y. City. 


Lockers, Clothes 


Merritt & Co., Philadelphia, Pa. 
Lubricants 
Bancroft, Sidney, New York. 
Besly & Co., Chsa. H., Chicago, 
li. 
Dixon Crucible Co., Jos., Jersey 
City, 
Lubricators 
Chas. H., Chicago, 


aoe & Co., 


Crosby Steam Gauge & Valve Co., 
Boston, Mass. 


Lunkenheimer Co., Cincinnati, O. 
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The Name “High Duty” «ss 


which we originated to designate our new line of 
crank shapers, immediately suggests something 
better, something designed to accomplish things— 
and the machine itself does not belie the name. 
One of its essential features is our patented “Double 
Train” Gear Drive, which provides just the right 
cutting speed, whether for light, medium or heavy 
work. 

Great power on low number of strokes for long and 





heavy cuts. 

Less power when not required on high number of 
strokes—for short and light cuts. 

Fastest running gear in the train runs about 200 
r.p.m. slower than any other construction run at 
same number of cutting strokes—doesn’t wear out 
the machine, consume excessive power nor make Eberhardt’s Patent ‘High Duty’ Extension Base Shaper. 


unnecessary noise, With Variable Speed Electric Motor Drive and our Cluteh and 
Brake Device for stopping machine without stopping motor 





Drop us a line if interested. 


GOULD & EBERHARDT, - . Newark, N. J., U.S.A. 


Designers and Builders of High-Class Machine Tools. 











E believe that 

we have the 
finest plant in the 
world for the man- 
‘ALY ufacture of milling ) , 
cutters. We also believe that, in that plant, we 
manufacture the finest milling cutters to be had. 


The next time you order any Milling Cutters, specify ours, and see 
if we are right. In the meantime, get the catalog—it’s worth reading. 


Union Twist Drill Co., Athol, Mass., 


Successor to Gay « Ward, Inc. 
PHILADELPHIA OFFICI FIELD & Co., IN¢ 2 North 





NEW YORK OFFICE: F. M. VAN GELDER, Megr., 54 Warren Street Sth Street 


LONDON AGENTS: CHAS. NEAT & COMPANY, 112 Queen Victoria Street, E. ¢ 
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Machinery Dealers 
Baird Machy. Co., Pittsburg, 
Fairbanks Co., New York. 

Garvin Mach. Co., New York. 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J., New York. 
McDowell, Stocker & Co., 


Pa. 


Chicago, 


Marshall & Huschart Mchry. Co., 
Chicago, III. 
Motch & Merryweather Co., Cleve- 


land, O 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Tuohy Bros., New York. 


Vandyck Churchill Co., New York. 
Wormer Mchy. Co., C. C., De- 
troit, Mich. 


Machinists’ Small Tools 

Anderson & Sons, W. H., Detroit, 
Mich. 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Besly & Co., Chas. H., Chicago, III. 

—— & Spencer Co., Hartford, 
‘onn. 

Boker & Co., 

Brown & Sharpe Mfg. 
dence, R. I. 

Cleveland Twist Drill Co., 


Hermann, New York. 
Co., Provi- 


Cleve- 

land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass 

Slocomb Co., J. T., Prov., R. I. 

Standard Tool Co., Cleveland, oO. 

Starrett Co., L. S., Athol, Mass. 

Machinists’ Supplies 

Anderson & Sons, W. H., Detroit, 


Mich. 


Bemis & Call Hardware & Tool 


Co., Springfield. Mass. 
Hammacher, Schlemmer & Co., 
New York. 
Whitman & Barnes Mfg. Co., Chi- 


cago, Ill. 


Magnets, Lifting 

Cutler-Hammer Clutch Co., 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 


Mil 


Mandrels, Expanding 
Nicholson & Co., W. H., 
barre, Pa. 


Mandrels, Solid 


Wilkes- 


Cleveland Twist Drill Co., Cleve- 
land, O. 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Pratt & Whitney Co., 


Conn. 
Rogers, John M., 
Works, 


Hartford, 


Boat, Gage & 
Gloucester City, 


Cleveland, O. 


Drill 


N. J. 
Standard Tool Co., 
Measuring Machines 
Pratt & Whitney Co., 


Conn, 
John M., Boat, 


Rogers, 
Drill Works, 
a F 


Hartford, 


Gage & 
Gloucester City, 


Mechanical Draft 
Sturtevant Co., B. F., Hyde Park, 


Mass. 

Metal, Bearing 

~—_ & Co., Chas. H., Chicago, 

ballin, Gottfried & Hunter, 
Ltd., New York. 

Phillips & Sons Co., F. R., Phila- 
delphia, Pa. 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Slocomb Co., J. T., Providence, 
x. f. 

Starrett Co., L. S., Athol, Mass. 

Milling Attachments 

Adams Co., Dubuque, Iowa. 

American Watch Tool Co., Wal- 
tham, Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Kempsmith Mfg. Co., Milwaukee, 
vis. 


Co., New York 
Hartford, Ct. 


Niles-Bement-Pond 
Whitney Mfg. Co., 





Milling Machines, Bench 

American Watch Tool Co., Wal- 
tham, Mass. 

Faneuil Watch Tool Co., 
Mass. 

Hartford Mach. Screw Co., 
ford. Conn. 

Hill, Clarke & Co., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

Waltham Watch Tool Co., Spring- 
field, Mass. 

Milling Machines, Hand 


Osgood, J. L., Buffalo, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Herizon- 
tal 


Boston, 


Hart- 


Beaman & Smith Co., Prov., R. I. 
Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Cincinnati Mill. Mach. Co., Cin- 
cinnati, O. 
Hendey Mach. Co., 
Hess-Bright Mfg. Co., 
a ag Mach: Co., 
ford, 
Kempsmith Mfg. Co., 
8 


Torrington, Ct. 

Phila., Pa. 

Rock- 

Milwaukee, 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Milling Machines, Plain 


Adams Co., Dubuque, Iowa. 
American Tool Wks. 
Beaman & Smith Co., ‘ 
Becker- Brainard Milling "Mach. 
Provi- 


Co., Cin- 


den R. 
Cine innati Milling Mach. 
cinnati, O. 
Fairbanks Co., New York. 
Garvin Mach. Co., New York. 
Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
— Mfg. Co., Milwaukee, 
8s 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshail & Huschart Mchry. Co., 
Chicago, III. 

Motch & Merryweather Machinery 
Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

Owen Mach. Tool Co., Springfield, 


Ohio. 

Pratt & Whitney Co., Hartford, 
Conn. 

— Tool & Supply Co., 
York 

Sutton Co., C. E., Toledo, O. 

Vandyck Churchill Co., New York. 

Whitney Mfg. Co., Hartford, Ct. 

Milling Machines, Portable 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Milling Machines, Universal 

American Tool Wks. Co., Cin., O 

Becker-Brainard Milling Mach. 
o., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Machine Co., 
Cincinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 


New 


Provi- 


Hendey Mach. Co., Torrington, 
Conn. 
Hill, Clarke & Co., Boston, Mass. 


Kempsmith Mfg. Co., Milwaukee, 
Wis. 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J.. New York. 

Niles-Bement-Pond Co., New York. 

Owen Mach. Too! Co., Springfield, 


Ohio. 
Prentiss Tool & Supply Co., New 


York. 

Vandyck Churchill Co., New York. 

Waltham Watch Tool Co.. Spring- 
field, Mass. 

Milling Machines, V-crtical 


Adams Co., Dubuque [owa. 

Beaman & Smith ('»., Prov., R. I. 

Becker-Brainara Milling Mach 
Co., Hyde J’::«, Mass. 

Brown & Shr.pe Mfg. Co., Provi- 
dence, R. 1. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock- 
ford, 

Newton Mch. Tool Works, Phila- 
delphia, Ta. 

Niles-Bement-Pond Co., New York. 


Owen Mach. Tool Co., Springfield, 
Ohio. 


Vandyck Churchill Co., New York 
Milling Tools, Adjustable 
Geometric Tool Co., New Haven, 


Conn. 
Rogers, Boat, Gage & Drill Wks., 
Gloucester City, N. J 


John M., 
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Mining Machinery 

—— -Sergeant Drill Co., New 
Rand Drill Co., New York. 
Molding Maehines 

Adams Co., The, Dubuque, Iowa 


Tabor Mfg. Co., Philadelphia, Pa. 

Webster » Perks Tool Co., Spring- 
field, 

Mortising Machines, Chain 

New Britain Mach. Co., New Brit 
ain, Conn. 

Motors, Electric 


C & C Electric Co., New York. 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Crocker-Wheeler Co., Ampere, 

Electro Dynamic Co., Bayonne. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

National Elec. Co., Milwaukee, 
Wis. 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Robbins & Myers Co., Springfield, 
Ohio. 


Roth Bros. & Co., Chicago, Il. 
Sprague Electric Co., New York. 
Stanley G. I. Elec. Mfg. Co., Pitts- 


field, Mass. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 
Triumph Elec. Co., Cincinnati, O. 
Mfg. Co., 


Westinghouse Elec. 
Pittsburg, Pa. 
Name Plates 
Franklin Mfg. Co., 
Numbering Machines 
Bates Machine Co., New York. 
Nut Tappers 
See Bolt and Nut Machinery. 
Oil Cups and Covers 


Bay State Stamping Works, Wor- 
cester, Mass. 


Syracuse, N. Y. 


Besly & Co., Chas. H., Chicago, 
Ill. 

Oils 

Besly & Co., Chas. H., Chicago, 
Ill. 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Oilers 

Butler Chuck Co., Greenfield, 
Mass. 

Packing, Steam 

Houghton & Co., FE. F., Philadel- 
phia, Pa. 

Jenkins Bros., New York. 

Packings, Hydraulie and 
Pneuamatie 

Houghton & Co., E. F., Philadel- 


phia, Pa. 
Watson-Stillman Co., 


Pans, Lathe 


New York. 


New [Britain Mch. Co., New Brit- 
ain, Conn. 

Patents 

Straley & Ilasbrouck, New York. 


Pattern Shep Machinery and 
Supplies 

Isaker Bros., Toledo, O. 

Blount Co., J. G., Everett, Mass. 

(;reaves, Klusman & Co., Cin., O. 

Prentiss Tool & Supply Co., New 
York. 

Robbins, L., 

Rowbottom Machine Co., 
bury, Conn. 

Phosphor Bronze 

Phosphor Bronze Smelting 
Philadelphia, Da. 


Pin and Stud Machines 


Worcester, Mass. 
Water- 


Co., 


Hartford Mach. Screw Co., Hart- 
ford, Conn. 

Pinion Cutters 

American Watch Tool Co., Wal- 
tham, Mass. 


Gould & Eberhardt, Newark, N. J. 
Pipe and Fittings 
Crane Co., Chicago, III. 


Pipe Cutting and Threading 
Machines 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Merrell Mfg. Co., Toledo, O. 


Niles-Bement-Pond Co., New York. 





Pipe Cutting and Threading 
Machines —Continued 


Reed Mfg. Co., Erie, Pa. 

Saunders’ Sons, D., Yonkers, N. Y. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Stoever Fdry. & Mfg. Co., 
town, Pa. 

Vandyck Churchill Co., New York. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Pipe Fitters’ Tools 


Cleveland Twist Drill Co., 
land, O. 

Saunders’ Sons, D., Yonkers, N. Y 

Standard Tool Co., Cleveland, O 


Planers 


American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bilgram, Hugo, Philadelphia, Pa. 

Blaisdell & Co., P., Worcester, 
Mass. 

Cincinnati Planer Co., 
Detrick & Harvey Mch. Co., 
more, Md. 

Fairbanks Co., New York. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

—— Planer Co., Mark, Nashua, 


Garvin Mach. Co., New York. 
Gray Co., G. A., Cincinnati, 0. 
Harrington, Son & Co., Edwin, 


Myers- 


Cleve- 


Cincin., O 
Balti- 


Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 


McCabe, J. J., New York. 

Motch & Merryweather Machinery 
Co., Cleveland, O. 
New Haven Mfg. Co., 

Conn. 
Niles-Bement-Pond Co., New York. 
Osgood, J. L., Buffalo, N. Y. 
Pratt & Whitney Hartford, 

Conn. 

Prentiss Tool & Supply Co., 

York. 

Sellers & Co., Wm., Phila., Pa. 

Vandyck Churchill Co., New York. 

Woodward & Powell Planer Co., 
Worcester, Mass. 


New Haven, 


Co., 


New 


Planers, Pertable 
Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Planers, Rotary 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Va. 

Precision Machinery 

American Watch Tool Co., Wal- 
tham, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Stark Tool Co., Waltham, Mass. 


Presses, Drop 

Bliss Co., E. W., Brooklyn, N. Y. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 

Niles-Bement-Pond 

Perkins Mach. Co., Warren, Mass. 

Waterbury Farrel Fdry. & Mach 
Co., Waterbury, Conn. 


Presses, Forging 


Co., New York. 


Chambersburg Engineering Co., 
Chambersburg, Pa. 

Presses, Hand 

Elmes Engineering Wks., Chas. F , 


Chicago, Ill 
Presses, Hydraulic 
Chambersburg Engineering Co., 

Chambersburg, Pa. 
Elmes Engineering Wks., Chas. F., 

Chicago, III. 
Niles-Bement-Pond 
Waterbury Farrel 

Co., Waterbury, 
Watson-Stillman Co., 


Co., New York. 
Fdry. & Mach. 
Conn. 

New York. 


Presses, Power 


Automatic Mach. Co., Bridgeport, 
Conn. 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 

Fairbanks Co., New York. 

Lucas Mach. Tool Co., Cleve., O. 


& Tool Ww ks., But- 


Niagara Mach. 
falo, N. Y. 

Niles-Bement-Pond Co., New York. 

New 


Prentiss Tool & Supply Co., 
York. 
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There’s an Advantage 


in using 


Jacobs Improved Drill Chuck 





The Toothed Sleeve and Key 


make it superior to all others. By means of this key, a drill, tap or other tool can be easily and securely 
tightened ; but as the action of the key differs from the ordinary spanner in that it is not inclined to revolve 
the spindle, this chuck is far more convenient and effective than others which require the use of one hand 
for tightening and the other for holding the spindle. Quality and workmanship—simply the best and guaranteed. 


Ask for Special Circular No. 1651. 


Hammacher, Schlemmer & Company, 


HARDWARE, TOOLS AND SUPPLIES, 
New York, Since 1848, 


New Home, Fourth Avenue and 13th Street (Block South of Union Square). 
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Hack Saws--Starrett Quality. 
Ae ed are devices for doing things in the mechanical line 


with the maximum of satisfaction and taking the minimum time about 
it. Starrett Hack Saws are that kind. They are made to cut a little 
quicker and last a little longer than other hack saws. You needn’t take 
our word for it. We mean to be truthful, but we realize that we are 
prejudiced. Send for sample saws and test them yourself. Free Cata- 
logue No. 17-C tells about them and several hundred other good tools. 


The L. S. Starrett Co., Athol, Mass., U.S.A. 
New York, 123 Liberty St. Chicago, 15 South Canal St. 


FOREIGN AGENTS—Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Glasgow. Schuchardt & Schutte, Berlin, Stockholm, 
Vienna, St. Petersburg. Altred H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao. Adler & Eisenschitz, Milan. W. Hummel fils, La 
Chaux de Fonds. Wilh. Sonnesson & Co., Malmo, Copenhagen. Acktiebolaget B. A. Hjorth & Co., Stockholm. V.Lowener, Copenhagen. Ignacz 
Szekely, Budapest. Thos. Drysdale & Co., Buenos Ayres. Edge & Edge, Sydney, Melbourne. F. W. Horne, Yokohama 
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Presses, Power —(Continued 


Springtield Mch. Tool Co., Spring- 
field, ©. 
Toledo Mach. & Tool Co., Toledo, 


Ohio. 
Vandyck Churchill Co., New York. 
Waterbury Farrel Fdry. & Mach. 


Co., Waterbury, Conn. 
Profilers 
American Watch Tool Co., Wal- 
tham, Mass. 
LBecker-Brainard Mill. Mach. Co., 


Hyde Vark, Mass. 
Garvin Mach. Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Publishers 

Henley Pub. Co., Norman W., 
New York. 

Hill Pub. Co., New York. 


Palley Coverings 


Houghton & Co., E. F., Philadel- 
phia, Pa. 

Palleys 

American Pulley Co., Phila., Pa. 


Caldwell & Son Co., H. W., 
eago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind 


Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. : 

Wood's Sons, T. B., Chambers- 
burg, Pa. 


Palley Turninag and Berinx 
Machines 


American Tool Wks. Co., Cin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


New Haven Mfg. Co., New Haven, 


Yonn. 
Niles-Bement-Pond Co., New York. 


Pemps, Hydraulic 
Elmes Engineering Wks., 
Chicago, Ill. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Watson-Stillman Co., New York. 


Chas. F., 


Punches, Centering 


Brown & Sharpe Mfg. Co Provi- 
dence, RK. I. 

Hammacher, Schlemmer & Co., 
New York. 


Punches, Hydraulic 
Bethlehem Fdry. & Mch. 
Bethlehem, Ila. 
Niles-Bement-Pond Co., New York. 
Watsuon-Stillman Co., New York. 


Co., 8o. 


Punches, Power 


Bertram & Sons Co., Ltd., John, 


Dundas, Ont., Canada. 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Va. 
Bliss Co., E. W., Brooklyn, N. Y. 


Del & Jones Co., Wilmington, 
el. 
Long & Allstatter Co., Hamilton, 


Ohio 


Niles-Bement-Pond Co.. New York 

Royersford Fdry. & Mach. Co., 
Royersford, Pa. 

Sutton Co., C. E.. Toledo, Obio. 


Vandyck Churchill Co., New York. 


Rack Cutting Machines 


Adams Co., lubuque, Lowa, 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gould & Eberhardt, Newark, N. J. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 


Racks, Cat 
Boston Gear Wks., 
Fellows Gear Shaper Co., 
field, Vt. 
Gould & Eberhardt, Newark. N. J 
Nuttall Co., R. D., Pittsburg, Da. 
Simonds Mfg. Co., Pittsburg. I'a. 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Boston, Mass. 
Spring- 


Taylor-Wilson Mfg. Co.,  Alle- 
gheny, I’a. 

Racks, Tool 

Massey Mach. Co., Watertown, 
| i 2 

New Britain Mch. Co., New Brit- 
ain, Conn. 


Radiators, Japanning Oven 


American Gas Furnace Co., New 
York 





AMERICAN 


Reamers 


Boker & Co., 
Cleveland Twist Drill Co., 
land, O. 
Clough, R. M., 
Gisholt Mach. Co., 


Hermann, New York. 
Cleve- 


Tolland, Conn. 
Madison, Wis. 


Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass. 

Pratt L Whitney Co., Hartford, 
Con 

heme, John M., Boat, Gage & 
a Works, Gloucester City, 


Schellenbach & Radcliffe, Cin., O. 

Standard Tool Co., Cleveland, O. 

Three Rivers Tool Co., Three 
Rivers, Mich. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
eld, Mass. 


Reaming Stands 

Flather Planer Co., Mark, Nashua, 
mB. &. 

Regulators, Voltage 


Gilmore Electric Co., South 
ton, Mass. 


Rheostats 

American Elec. & Controller Co 
New York. 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

Electric Gentrotier & Supply Co. 
Cleveland, O. 

General Elec. Co.. New York. 


Rings, Chuck and Gear 
Standard Welding Co., Cleve., O. 


Riveters, Hydraulic 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Chambersburg Engineering Co., 
Chambersburg, Va. 
Niles-Bement-I’ond Co., New York. 
Watson-Stillman Co., New York. 


Riveters, Pneumatic 


Bos- 


Allen, John F., New York. 

Cleveland IlI'neumatic Tool Co., 
Cleveland, O. 

Dallett Co., Thos. H., Phila., Pa. 


General Pneumatic Tool Co., Mon- 
tour Falls, c 
0., 


Bm. % 
—— -Sergeant Drill 
or 
Niles-Bement-Pond a New York. 
Rand Drill Co.. New York. 


Riveters, Steam 
Chambersburg Engineering Co., 
Chambersburg, Pa. 

Riveting Machines 
Bethlehem loundry & Mach. Co., 
So. Bethlehem, Pa. 
Long & Allstatter Co., 


New 


Hamilton, 


Ohio 
Niles-bement-l’ond Co., New York. 
Roller and Ball Bearings 


Auburn Ball Bearing Co., Roches- 
tor, B.. x. 

Ball Bearing Co., Phila., Pa. 

Boston Gear Wks., Boston, Mass. 

Hess-Bright Mfg. Co., Phila., I’a. 

Hyatt ea Bearing Co., Harri- 
son, N. 

Standard TRoller 
I"hiladelphia, Pa. 


Rolling Mill Machinery 


Lirdsboro Steel Fdry. & Mach. 
Co., Birdsboro, I'a. 

Dill Machine Works, T. C., 
delphia, Va. 

Hilles & Jones Co., 
Del. 

Niles-Bement-Pond Co., 


Bearing Co., 


Phila- 
Wilmington, 


New York. 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Rules, Steel 

Athol Machine Co., Athol, Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomh Co., J. T., Provi., R. 1. 


Starrett Co., L. S., Athol, Mass. 


Rust Preventative 

Houghton & Co., E. F., 
phia, Da. 

Safety Valves, Pop 

Crane: Co., Chicago, Il. 

Crosby Steam Gauge & Valve Co., 


Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Sand Blast Apparatus 
Drucklieb, C.. New York. 
Paxson Co., J. W., Philadel., 


Philadel- 


Pa. 
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Sand Mixing and Sifting 
Machines 

Gould & Eberhardt, Newark, N. J. 

Obermayer Co., S., Cincin., O. 


Saw Sharpening Machines 


Nutter, Barnes & Co., Boston, 
Mass. 

Sawing Machines, Metal 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 


Nutter, Barnes & Co., Boston, 
Mass. 
Tabor Mfg. Co., Phila., Pa. 


Tindel-Morris Co., Eddystone, Pa. 

Vandyck Churchill Co., New York. 

West Haven Mfg. Co., New Haven, 
Conn. 


Sawing Machines, Wood 


Colburn Mach. Tool Co., Frank- 
lin, Pa. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 


Schools, Correspondence 

International Correspon. Schools, 
Scranton, Pa. 

Schools, Technical 


Michigan College of Mines, Hough- 
ton. Mich 
Pratt Institute, Brooklyn, N. Y. 


Screw Machines, Automatic 


Automatic Mach. Co., Greenfield, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, i 


Cleveland Automatic Mach. Co., 
Cleveland, O. 
Dreses Mach. Tool Co., Cincin., O 


Hartford Mach. Screw Co., Hart- 
ford, Conn. 

National-Acme Mfg. Co., Cleve- 
land, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Windsor Mach. Co., Windsor, Vt. 

Screw Machines, Hand 

Brown & power Mfg. Co., Provi- 
dence, R. 

Cleveland sabeniatte Mach. Co., 
Cleveland, 

Draper Mach. ‘Tool Co., Worces- 
ter, Mass. 

Garvin Mach. Co., New York. 

Hartford Mach. Screw Co., Hart- 


ford, Conn. 
Jones & Lamson Mch. Co., Spring- 


field, 

Potter & Johnston Mach. Co., 
Pawtucket, R. 1. 

Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and 
Lag 


Baker Bros., Toledo, O. 


Cook Co., Asa S., Hartford, Ct. 

Hammacher, Schlemmer & Co., 
New York. 

Screw Plates 

Besly & Co., Chas. H., Chicago, 
Ill. 

Card Mfg. Co., S. W., Mansfield, 


Mass. 
Carpenter Tap & aed Co., J. M., 4 
Pawtucket, R. 
Morse Twist ath & Mach. 
New Bedford, Mass. 


Co., 


Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Screws, Machine 

Cneinnati Screw & Tap Co., Cin- 
cinnati, O. 

Cleveland Cap Screw Co., Cleve- 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

National-Acme Mfg. Co., Cleve- 
land, O. 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 

Second Hand Machinery 

American Tool Wks. Co., Cin., O. 

Baird Mchry. Co., Pittsburg, Pa. 

Baush Mehry. & Supply Co., 
Springfield, Mass. 

Fairbanks Co., New York. 

Garvin Mech. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

McDowell. Stocker & Co., Chi- 
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Second Hand Machinery 
Continued 

Marshall & Huschart Mchry. 
Chicago, Il. 

Motch & Merryweather Co., Cleve- 
land, O. 

New Haven Mfg. 
Conn. 

Nles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, 

Tuohy Bros., New York. 

Wickes Bros., New York. 

Wormer Machy. ce © ¢. De 
troit, Mich. 


Separators, Magnetic 
Cresson Co., Geo. V., Vhila., Ta. 
Separators, Oil and Steam 


Ch. 


Co., New Haven, 


Pa. 


National Separator « Mach. Co., 
Concord, N. H. 
Nicholson & Co., W. H., Wilkes- 


barre, Pa 
Shafting 


Brightman Mfg. Co., Shelby, O. 

Cresson Co., Geo. V., Phila., Pa. 

Cumberland Steel Co., Cumber- 
land, 

Niles-Bement-P ond Co., New York. 

Union Drawn Steel Co., Beaver 
Falls, Pa. 

Wood’s Sons, T. B., Chambers- 
burg, Pa. 

Shapers 

American Tool Wks. Co., Cin., 

Bertram & Sons Co., Ltd., ee 
Dundas, Ont., Canada. 

Blount Co., J. G., Everett, Mass. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Shaper Co., ont. oO. 

Fairbanks Co., New Yo 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Flather Planer om Mark, 


Nashua, N. H. 
Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Mach. Co., R. A., Xenia, O. 
Niles-Bement-Pond Co., New York. 


Potter & Johnston Mach. Co., 
Pawtucket, R. 1. 

Pratt & Whitney Co., Hartford, 
Conn 


Prentiss Tool & Supply Co., New 
York. 
Queen oy. Mach. 


Tool Co., Cin- 
cinnati, 
Smith & Miils, Cincinnati, O. 
Springfield Mch. Tool Co., Spring- 
field, O. 
Steptoe enper Co., John, Cincin- 
nati, O. 


Vandyck Churchill Co., New York. 


Shears, Power 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Ila. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

= & Jones Co., Wilmington, 
Jel. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Niagara Mach. & Tool Wks., Buf- 
falo, N. Y. 

Niles-Bement-Pond Co., New York. 

Phillips & Sons Co., F. R., Phila- 
delphia, Pa. 

Royersford Fdry. & Mach. Co., 


Royersford, Pa. 
Sutton Co., C. E 
Toledo Mach. & 

Ohio. 

Vandyck Churchill Co., 


Shears, Rotary 


. Toledo, O. 
Tool Co., Toledo, 


New York. 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Shelving, Shop 

New Britain Mch. Co., New [rit 


ain, Conn. 
Slide Rests 


American Watch 
tham, Mass. 


Tool Co., Wal- 


Slotters 

Baker Lros., Toledo, O. 

Betts Mach. Co., Wilmington, 
Del. 

Dill Machine Works, T. C., Vhila- 
delphia, I’a. 

Jarvin Mach. Co., New York. 


Hartford. Mach. Screw Co., Ilart- 
ford, Conn. 

National-Acme Mfg. Co., Cleve- 
land. O. 

New Ilaven Mfg. Co., New Ilaven, 
Conn. 
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A New Design of 
Lincoln Miller 


that interests manufacturers of drop- 
forged wrenches, guns, and those 
generally who have need for a ma- 
chine heavier and stiffer than the 
regular pattern Lincoln. Has solid 
boxes with taper bearing for spindle 
ateitherend Hasoverhead eleva- 
tion for spindle, and dials reading to 
thousandths on elevating shaft and 
raising screw for tail block. Has 
tie bolts passing through slots in up- 
rights and tops of boxes for rigidly 
binding beads together after desired 
setting of spindles has been made. 
Has positive chain drive for feeds 
with 12 changes in gear box from 
006 to .062 per rev. of spindle. 
Feeds may be reversed to 1un table 
in either direction. Head and tail 
blocks gibbed and locked in perma- 
nent alignment to the bed. All feed 
work connection to table carried on 
outside, necessitating no openings 
in side and top of bed to reach table 
feed screw. Send for descriptive 


circular. 

The 
“% Hendey Machine Co., 
‘ Torrington, Conn. 


U.S. AGENTS—Manning, Maxwell & Moore, New York, Boston, Chicago, Pittsburg, Philadelphia. Pacific Tool & Supply Co., San Francisco. W.M Pattison Ma- 


chine Uo., C.eveland. O. J. W. Wright & Co., St. Louis. Syracuse Supply (o., Syracuse, N. J. L. Osgood, Buffalo, N.Y. Smith Courtney Co., Richmond, Va. 


Carey Machinery & Supply Co., Baltimore, Md. W. P. Davis Machine Co., Rochester, N. Y. 
EUROPEAN AGENTS—Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg. A. H. Schutte, Cologne, Brussels, Paris, Milano, Bilbao. Chas. Chur 
chill & Co., Ltd., London, Birmingham, Minchester, England, Glasgow, Scotland. Stussi & Zweifel, Milano, Italy. 


The Real Reason Why you Should Use al 29-inch Shaper. 
Potter & Johnston Shapers Is Because 
They Get Things Done Without Any Fuss 
or Bother And Get Them Done Accurately 
In The Shortest Possible 


Time. 















15-inch 
Shaper. 





All the little conveniences 
that make to faster or better 
work have had incorporation 
in the P. & J. Shaper with never a thing that savors of fads or 
hobbies. P. & J. Shapers have been built with always one thought 
in mind—that the user be afforded the means to satisfactory shaper 


work and plentiful profits. The details that go far to confirm our 
claims are yours on request. 





Potter & Johnston Machine Company, 


New York Office, 126 Liberty Street, Walter H. Foatér, Mer. 
Cleveland Office, 513 Williamson Building. Pa wtuc ket, R. # U.S.A. 
BRANCH OFFICES: Boston, Philadelphia, Pittsburg, Chicago. Paris Orrice: 54 Avenue de Neuilly, J. Ryan, Mgr FOREIGN AGENTS: 
Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Newcastle. England, and Glasgow, Scotland Schucharat & 


Schutte, Berlin, Cologne, Vienna, Brussels, Stockholm, St. Petersburg, Milano. H.W. Petrie, Toronto and Montreal, Canada. 
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Slotters —Continued 

Newton Mach. Tool Wks., 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Phila- 


Sockets and Sleeves 
New Process Twist Drill Co., 
Taunton, Mass. 


Standard Tool Co., Cleveland, O. 


Special Machines and Teols | 


R. I. 


Beaman & Smith Co., Prov., 

Bilgram, Hugo, Philadelphia, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Fenn-Sadler Machine Co., Llart- 
ford, Conn. 

General Mfg. Co., New York. 

Hoefer Mfg. Co., Freeport, III. 

Lucas Mch. Tool Co., Cleveland, 
Ohio. 

Massey Mach. Co., Watertown, 
i ee 

Mechanical Accountant Che 
Providence, 

Mechanics Machine Co., Rock- 
ford, Ill. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 


Queen City Mach. Tool Co., Cin- 
cinnati, O. 

Simonds Mfg. 

Torrington Mfg. 
Conn. 


Pittsburg, Pa. 
Torrington, 


Co, 
Co., 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Wellman Sole Cutting Mach. Co., 


Medford, Mass. 


Speed Changing Ceunter- 
shafts 


Cresson Co., Geo. V., Phila., Ia. 

Gisholt Mach. Co., Madison, Wis. 

Reeves Pulley Co., Columbus, Ind. 

Speed Changing Pulley Co., In- 
dianapolis, Ind. 

Sprockets 

Baldwin Chain & Mfg. Co., Wor- 


cester, Mass. 
Boston Gear Wks., 


Stampings, Welded 


Boston, Mass. 


Standard Welding Co., Cleve., O. 
Stamps, Steel 
Schwerdtle Stamp Co., Bridge- 


port, Conn. 


Steam Specialties 

American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Crane Co., Chicago, IIl. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 


Steel Machinery 


Baldwin Steel o, New York. 

Boker & Co. Hermann, New 
York. 

Firth-Sterling Steel Co., Demm- 
ler, Pa 

Kent & Co., Edwin R., Chicago, 
Ill. 

Union Drawn Steel .Co., Beaver 
Falls, Pa. 

Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Sheet 


Union Drawn Beaver 


Steel Co., 


Falls, Pa. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Baldwin Steel Co., New York. 

Boker & Co., Hermann, New 
York. 

Firth-Sterling Steel Co., Demm- 
ler, Pa. 

ont & Co., Edwin R., Chicago, 
I 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Phillips & Sons Co., F. R., Phila- 
delphia, Pa, 

Union Drawn Steel Co., Beaver 
Falls, 


Ward & Son, Edgar TF., Boston, 
Mass. 

Straightening Machinery 

Birdsboro Steel Fdry. & Mach. 
o., Birdsboro, Pa. 

Brightman Mfg. Co., Shelby, O. 

ay Machine W orks, Fitch- 
burg, 

Hartford Mach. Screw Co., Hart- 
ford, Conn 

Sone’ Mch. Tool Co., Spring- | 
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Straightener, Hydraulie 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Swaging Machines 
Excelsior Needle Co., Torrington, 
Switchboards 

C & C Electric Co., New York. 
Electric Controller & Supply Co., 


Cleveland, O. 
General Elec. Co., New York. 
Triumph Elec. Co., Cincinnati, O. 


Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Switches 

| Cutler-Hammer Clutch Co., Mil- 








waukee, Wis. 
Electric Controller & Supply Co., 
Cleveland, O. 
Stanley Elec. Mfg. Co., Pittsfield, 
Mass. 


Tapes, Measuring 


Keuffel & Esser Co., New York. 
Starrett Co., L. S., Athol, Mass. 


Tap Holders 
Errington. F. A., New York. 


Tapping Machines and At- 
tachments 

American Tool Wks. Go 

Baker Bros., Toledo, 

Beaman & Smith Co., Crne, Provi- 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 


Cin., O. 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F’. A., N. Y. City. 

Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Tool Co., New Haven, 
Conn. 


Gould & Eberhardt, Newark, N. J. 

Hart Mfg. Co., Cleveland, O. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

Modern Tool Co., Erie, Ia. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Ilartford, 
Conn. 

Webster & Perks Tool Co., Spring- 
field, O. 

Whitney Mfg. 


Co., Wartford, Ct. 


Taps and Dies 
Bay State Tap & Die Co., 


field, Mass. 
Besly & Co., B., 
Ill 
» Ww. 


Card Mfg. 
Mags. 
Carpenter Tap & ~ Co., 

Pawtucket, R. 


Mans- 
Chas. Chicago, 
Mansfield, 


.° 


Co., 


Cincinnati —— “i Tap Co., Cin- 
cinnati, 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Geometric ‘Too! Co., New Haven, 
Conn 

Hammacher, Schlemmer & Co., 
New Yo 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, O. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Taps, Collapsing 

Geometric Tool Co., New Haven, 
Conn. 

Thermit 

Goldschmidt Thermit Co., New 
York. 

Thread Cutting Tools 

~—, & Co., Chas. H., Chicago, 

Billlings & Spencer Co., Hartford, 

Pratt. _ Whitney Co., Hartford, 


Conn 
Rivett-Dock Co., 


Time Recorders 


Boston, Mass. 


Simplex Time Recorder Co., Gar- 
diner, Mass. 

Teol Molders 

Armstrong Bros. Tool Co., Chi- 


cago, ; 
— & Spencer Co., Hartford, 


sesseen & Pettis Mfg. Co., New 


eo. &. Tool Holder Co., Shelton, 
Cenn. 

Pratt & Whitney Co., Hartford, 
Conn. 





Teols, Small 

See Machinists’ Small Tools. 

Transformers and Conver- 
ters 


General Elec. Co., New York. 


Stanley G. J. Elec. Mfg. Co., Pitts- 
field, Mass. 
Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 


Transmission Machinery 


American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Case Mfg. Co., Columbus, O. 

Cresson & Co., Geo. V., Phila- 
delphia, Pa. 

Link-Belt Engineering Co., Phila- 
delphia, La. 

Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 


Reeves Pulley Co., Columbus, Ind. 


Speed Changing Pulley Co., In- 
dianapolis, Ind. 

Wood's Sons, T. B., Chambers- 
burg, Pa. 

Traps, Steam 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Sturtevant Co., B. F., Hyde Park, 


Mass. 


Trolleys and Tramways 

Coburn Trolley Track Mfg. Co., 
Holyoke, Mass. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. ; 

Link-Belt Engineering Co., Phila- 
delphia, la. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 


Yale & Towne Mfg. Co., New 
York. 
Tubing, Steel 
Brooklyn, 


Almond Mfg. Co., T. R., 
Be 

Turnbuckles 

Merrill Bros., Brooklyn, N. Y 


Turret Heads 


Almond Mfg. Co., T. R., Brooklyn, 
N. ¥. 


Turret Machines 


Automatic Mach. Co., Greenfield, 
Mass. 

Bradford Mach. Tool Co., Cincin- 
nati, O. 

Grown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 


Tool Co., Cincin., O. 
Nashua, N. H. 
Garvin Mach. Co., New York. 
Gisholt Mech. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mech. Co., Spring- 
field, Vt. 
Le Blond Mach. 
Cincinnati, O. 


Ibreses Mach. 
liather & Co., 


Tool Co., R. K., 


Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 
Mach. Co., Watertown, 


Massey 
ee 


Co., New York. 
Mach. Co., 


Niles-Bement-Pond 
Potter & Johnston 
Pawtucket, R. I. 
Co., 


Pratt & Whitney Hartford, 
Conn. 

Springfie!d Mch. Tool Co., Spring- 
field, O. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Windsor Mach. Co., Wiudsor, Vt. 


Twist Drills 
Boker & Co., Hermann, New York. 


Cleveland Twist Drill Co., Cleve- 
land, O. 
Hammacher, Schlemmer & Co., 


New York. 

Montgomery & Co., New York. 
Morse Twist Drill & M. Co., New 
Bedford, Mass. 
New Process Twist Drill Co., 

Taunton, Mass. 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 

Ltd., New York. 

Phillips & Sons Co., F. ®., Phila- 
delphia, Pa. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Uniens, Brass 

Lunkenheimer Co., Cincinnati. O. 

Nolte Brass Co., Springfield, O. 

Universal Jeints 


Baush Mach. Tool 
field, Mass. 
Boston Gear Wks., Boston, Mass. 


Co., Spring- 





Universal Joints—d(Oont'd 

Gould & Eberhardt, Newark, N. J. 

Gray & Prior Mach. Co., Hart- 
ford, Conn. 

Vanderbeek Tool Works, Hartford, 
Conn. 


Valves 
See Steam Specialties. 


Vises, Metal Workers’ 


Emmert Mfg. Co., Waynesboro, Pa. 
Hammacher, Schlemmer & Co., 
New York. 
Merrill Bros., Brooklyn, N. Y. 
Parker Co., Chas., Meriden, Conn. 
Prentiss Vise Co., New York. 
Reed Mfg. Co., Erie, Pa. 
Vanderbeek Tool W orks, Hartford, 


Conn. 

Williamson Mfg. Co., Bradford, 
Pa. 

Vises, Pipe 

Curtis & Curtis Co., Bridgeport, 


Conn. 


Emmert Mfg. Co., Waynesboro, Pa. 


Prentiss Vise Co., New York. 

Saunders’ Sons, D., Yonkers, N. Y. 

Williamson Mfg. Co., Bradford, 
Pa. 


Vises, Planer and Shaper 
American Tool Wks. Co., Cin., O. 
Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, 
Conn. 
Niles-Bement-Pond 
Queen City Mach. 
cinnati, O. 


Vises, Universal Machine 


Graham Mfg. Co., Provi., R. I. 
Reed Co., H. E., Erie, Pa. 


Vises, Wood Workers’ 
Emmert Mfg. Co., Waynesboro, Pa. 
Hammacher, Schlemmer & Co., 
New York. 
Parker Co., 
Wyman & 
Mass. 
Watchmen’s Clocks 


New York. 
Cin- 


Co., 
Tool Co., 


Meriden, Conn. 
Worcester, 


Chas., 
Gordon, 


Simplex Time Recorder Co., Gar- 
diner, Mass. 

Welding 

Goldschmidt Thermit Co., New 


York. 

Welding, Electric 

C & C Elec. Co., New York. 

Standard Welding Co., Cleveland, 
Ohio. 

Welding Machines 

Long & Allistatter Co., 
Ohio. 

Welding Plates 

hillips & Sons Co., F. R., 
delphia, Va. 

Whistles 

Crosby Steam Gage 
Boston, Mass. 

Wire-Drawing Machinery 

Iroquois Mach. Co., New York. 

Wire-Straightening Machin- 
ery 

Hoefer Mfg. Co., Il. 

Wood Working Machinery 

Falls Mfg. Co., Seneca 
i me 


Hamilton, 


Phila- 


& Valve Co., 


Freeport, 


Seneca 
Falls, 

Werm Hobbing Machines 

Pratt & Whitney Co., Hartford, 
Conn. , 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., 
Conn. 

Wrenches, Drop Forged 

Billings & Spencer Co., Hartford, 
Conn. 

Williams & Co., J. H., 
m. 2. 


Hartford, 


Brooklyn, 


Wrenches, Machinists’ 

Bemis & Call Hardware & 
Co., Springfield, Mass. 

Billings & Spencer Co., Hartford, 
Conn. 


Tool 


Coes Wrench Co., Worcester, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 


Whitmaa & Barnes Mfg. Co., Chi- 
eago, Ill. 

Wrenches, Pipe 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Bullard Automatic Wrerch 
Providence, R. I 


Co., 
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An English High-Speed Planer. 

Bateman’s Machine Tool Company, Ltd., 
Hunslet, Leeds, England, have for some 
time been making planing machines which 
will run with cutting speeds of from 20 to 
60 feet a minute, or even higher, while 
the return stroke at the 
from 120 to 210 feet a minute. 


rate of 
An 
ample of one of their later machines is 


may be 


ex- 
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and return. This is the method by which 


the firm named gage their planers, taking, 
say, ten complete cycles for the purpose 


of computation. Of course much depends 


on the length of the stroke, and in the 


case of the machine shown making a 


stroke of 12 feet 2 inches, the time 


occupied in ten complete cycles was 4 


minutes 4 seconds It was found that 

















FIG. I ENGLISH 


illustrated in Fig. 1, its dimensions being 
Larger machines of the new 
design are, however, in hand. The planer 
illustrated is intended for a motor drive, 
the motor being placed on the platform on 


5X5XI2 feet. 


the housing brackets, while the counter- 


HIGH 


SPEED PLANER 
5.6 seconds and 188 seconds were the 
times taken for the return and cut re 


spectively, so that the mean speeds were 


about 130 and 39 feet a minute. Evidently 


not much tune is wasted on retardation 


and acceleration. These speeds were ob 











vent abnormal demand for energy owing 


to rapid reversal of the job and gearing 
[he machine has two flywheels, one on 
1 as loose pulleys be 


each side, which ru 


side the driving pulleys for cut and return. 


Che belt is broader than the fixed pulley 


and consequently overlaps the flywheel. 
Some of the energy of the latter can 
therefore be transmitted through the belt 
to the adjacent fixed pulley directly the 
belt is thrown over to drive In addition, 
1 friction clutch is placed between the 
flywheel and the fixed pulley, and is 
brought into action by the belt-shifting 


arrangement when the belt is thrown over 


Che table is rack driven; but, as shown 
in Fig. 2, the rack is fastened to a slide 
which has a short longitudinal motion 
The rack is not fixed to the table, and 
moreover, it bears at the front a cross 


head which carries two longitudinal rods 


| he se be 


ar springs which themselves butt 


against lugs underneath the table. In this 
way the motion of the driving wheel is 
transmitted by the rack through the 


springs to the table, the springs absorbing 


. 1 
any jar at reversal 


\s regards general features, it 1s only 
necessary to say that the table has V- 
guides, a cross-slide that can be raised 


by power or hand, that the two tool heads 
can be worked independently that side tool 


slides can be fitted as illustrated and that 


the automatic feeds are obtained from 
friction drives. The high-speed gearing 
is mostly of cast steel running m oil and 
the high-speed shafts are of a carbon steel 
running in phosphor bronze 1 W.C 





\ new method of denaturing alcohol so 


as to render it unfit for drinking purposes 








shaft is connected through a rawhide pin- tained when the machine was driven by is to charge it with acetylene gas This 
ion and spur gearing. The speeds usually a 25 horse-power two-phase motor fixed gas can be stored by dissolving it in ace 
mentioned im connection with planers are on the floor, so that, despite the high tone, an alcohol-like liquid which has a 
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FIG. 2. SHOWING ARRANGEMENT OF SPRINGS UNDER PLANER TABLI 
the maximum and in the particular tool speed, the planer does not seem to require partial affinity tor acetylene All alcohol 
illustrated they were about 40 feet a min an excessive amount of power. The same _ possesses this affinity to some extent, and 
ute on the cut and 140 feet at the return. machine was also run on a short stroke ordinary grain alcohol, which by many 
As stated, these were the maximum speeds, of 15 inches regarded as the future fuel for internal 
but to obtain the average speed on either These machines have two special means combustion engines, will absorb consider- 
stroke, and therefore to get an idea as by whichthe results are rendered possible. able quantities of the gas Alcohol thus 
to the promptness with which reversal oc- One is a special spring attachment for denatured is rendered totally unfit tor 
curs, it is necessary to consider the time the table and the other an arrangement drinking, while at the same time its heat- 


taken on any given number of cycles of cut 


by which flywheels may be used to pre 


ing power, or calorific value, is increased. 
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The New Belting Factory of Charles A. Schieren & 
Company. 


The manufacture of the belt begins, not 


in the belt factory, but in the great 
slaughter-houses of the West. Here the 
steers—bred upon the vast ranges—are 


here selected the 


hides, freest from cuts, 


slaughtered, and are 
heaviest and best 


These 


grub holes and other blemishes. 
are shipped to the Dixie tannery, situated 
at Bristol, in the Holston valley, Tennes- 
In this district grows the rock oak 


see. 


From these tanks is drawn the supply for 
the “handler” vats. The hides are placed 
in these vats across sticks side by side, 
packed as closely as possible, and are left 
for about twelve days. During this opera- 
tion the pores open and the hides increase 
in both thickness and firmness. When 
the hides are taken from the handler vats 
the bellies and heads are trimmed off and 


tanned separately for shoe leather. The 

















FIG. I. STORAGE OF ROUGH 
from which is taken the bark best suited 
for tanning leather for belting 
In the early spring—which is the bark- 
just when the sap has be- 


of 


peeling season 
gun to 
carts loaded with bark stream to the tan 


flow, long lines nondescript 


nery. The bark is stored in sheds, to be 
dried and seasoned for use during the 
year. 


The hides are first soaked in clean water 
until all dirt is thoroughly washed out of 
them. They are then placed in a vat of 
weak which is 
strengthened until the sixth day, when the 


lime-water, gradually 
hair has become sufficiently loosened to 
permit it to be easily scraped off. 

The bare hides are then laid in an alka- 
the “bate’’- 
move the lime remaining. This liming and 


line solution—called to re 
“bating’”’ is done in a so-called lime-house, 
and is an important step in the process of 
making good belt leather 

Cleansed from hair, flesh and lime, the 
hides go to the “handlers,” where they re 
ceive their first dip in weak tanning liquor. 
This liquor is made from ground bark 
placed in “leach” tubs. These tubs are 
12 feet in diameter by 8 feet deep, and hold 
about 8 tons of ground bark. Water is 
poured on the bark through brass sprink- 
ler pipes. The water percolates through 
the mass, catching and taking with it the 
tannic Passing through the per- 
forated false bottom, the liquid is col- 
tanks. 


acid. 


lected and pumped into storage 





AND FINISHED LEATHER. 
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grain side and hung up to dry in a dark- 
ened loft at an even temperature. This 
finishes the tanning operation. 

The leather is then shaved on the flesh 
side and scoured. It is then stuffed with 
cod oil and beef tallow, so as to preserve 
it and fit it for use as belting. When 
stuffed the leather is stretched, dried, 
brushed off, packed in bundles and shipped 
tc New York. The capacity of the Dixie 
tannery is 100,000 hides a year. 

The Schieren factoryin New York is lo- 
cated at the corner of Cliff and Ferry 
streets, in the district still known as “the 
This has been the leather quar- 
Formerly it 


swamp.” 
ter 
was the tanning district, and in proof of 
this, two old tanning vats were found 
when the being made 
for the Schieren Competent 
leather men say are at least 
200 years old. 

The building is fireproof, ten 
high, having a frontage on Cliff street of 
82 feet and on Ferry street of 128 feet. 
The cost of land, building, etc., was about 


since time immemorial. 


excavations were 
building. 


these vats 


stories 


$500,000. For handling freight there are 
three elevators, one on Cliff street and 


two close to a covered driveway, where 
there is room for several wagons to load 
or unload at the same time. 

The ground floor is devoted to offices 
and the shipping department. A passenger 
elevator, located in the center of the build- 
ing, communicates with all floors. 

Fig. 1 shows part of the basement; here 





FIG, 2 PART OF 


“butts” for belting are then stowed in 


vats called “lay-aways.” Here they are 
laid flat, one on top of the other, with a 
loose layer of bark between. They are 
then covered with strong tanning liquor. 
lides intended for belting are given five 
successive treatments in this way, lasting 
from ten to forty days. In this way the best 
oak-tanned leather takes 120 days to tan. 
The butts are then washed, oiled on the 


rHE 


POWER-PLANT. 


are stored the butts—weighing from 28 
to 30 pounds each. At another part of the 
located the scouring and 
shaving machines. Currying is also done 
here. The power used throughout the 
building is obtained from two dynamos 
direct-connected to high-speed engines. 
Fig. 2 shows one of these units, with 
the engineer over at the switchboard at 


the back. From this floor the finished 


basement are 
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man hydraulic presses [he capacity of 
these presses is from 2 to 8 feet in width. 

Fig. 6 shows the compressor plant 
which supplies the Watson & Stillman 


presses 


lig. 7 shows the belt-finishing maciiunes 
hese machines trim and round the edg 
measure the belt, stretch it, stamp the 


number of feet, the trade-mark every few 





feet and coil it up 1m a finished roll. From 
this machine it goes to the machine on 
the left, where it is sized and a brush 
gives it a glos 

ig. 8 shows the manufacture of leather 
link belting lhe cuttings are punched 
by machinery into links, which are placed 


by hand on rivets 
Another product of the Schieren fac 
tory is round-leather belting, cut from the 


solid. This is made from leather imported 





from Switzerland [his leather is very 
FIG. 3. CUTTING AND SCARFING MACHINE. thick and heavy, the butts weighing from 


butts are taken by elevator to the sixth 
floor. 





Fig. 3 shows one of the cutting ma 
chines, which consists of a rotary knife 
with an adjustable guide for the various 
widths of belting. These cutting machines 
are built in Leeds, England, by the well 
known firm, Greenwood & Batley. Be- 
yond the cutting machines are the ma 
chines that cut the scarfs for the joints 

Fig. 4 shows the squaring tables. Here 
the scarfs are squared up and matched {or 
length. On the left in this view, the near 
est man is burnishing the edge of th 
scraper he uses for thinning the scari 
down to a feather edge. Those beyond 
are scraping the scarfs. 


Fig. 5 shows where the belts are built 





The laps are cemented together and then 
, MEY yarn FIG. 4. THE SQUARING TABLES 
placed under the rams of Watson & Stil! 1 ’ 














FIG. 5 CEMENTING THE LAPS 
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50 to 78 pounds, or more than twice the 
American butts. This weight is due partly 
to the age of the steers—12 to 14 years— 
the fact that they are 
worked, while the steers on the 
are raised for beef and are killed young 


and partly to 
ranges 


The butt is trimmed oval in shape, the 
cut is then started by hand on the edge 
for a sufficient distance so that the piece 
thus cut can be grasped between two roll 
pull the cut for the 
The cutting is similar to the 


ers, which balance 
of the hide 
way boys make top cords. 
hides will make a round belt 500 feet long. 

Fig. 9 shows a part of the shipping de- 
partment. In 
seen at the scales 
the 
and from force of habit is trying to hyp 
the Rolls of belting ready 
for foreign shipment are on the left, and 


One of these 


the center a man may be 
This young man was 
retail business 


formerly in grocery 


notize scales 
packing tables and accessories on the right 


EK. A. § 


Some Personal Recollections of the 
Stourbridge Lion. 


Last year we published an account of the 
historical locomotive exhibit at St. Louis 
and included in this was something about 
the Stourbridge Lion. A copy of this 
paper was sent by Henry B. Bartlett 
tc his aged and invalid mother, and from 
letter 


are permitted to take 


her he received a from which we 


some extracts as 
follows: 

The AMERICAN MACHINIST you sent to 
me illustrating the old Stourbridge Lion 
awakens many pleasant memories of seven- 
ty-five years ago, when I went with my 
father (Capt. Amaziah Hall), to what was 
“out West,” 


then where he had contracted 
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to build a section of the road on which this 


famous locomotive was to run. It also 
brings to mind many of the illusions which 
other issues of that journal show still exist 
between the mechanics of this and other 
countries as to the respective merits of 
either and their ability to do without one 


another's help 





FIG. 6. THE 


At that time, however, there was no 


\MERICAN MACHINIST, with its records of 
failures as well as successes and the rea 
sons therefor, to help the engineers in 
their experiments or give valuable addi- 
tions to what was already known in me- 


chanical engineering. On the other hand, 
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an interchange of ideas came mainly 
through the assembling of mechanics dur- 
ing some great public undertaking, such 
as the building of a railroad or canal, and 
when, as in this case, the spirit of ’76 re- 
vived in 1812, still 
the arguments became at times somewhat 
our 


was somewhat alive, 


some of 


heated, particularly when 








ACCUMULATOR PLANT. 


mechanics, though young men, were vet- 
erans of the later war. In this case they 
were apt to be quite vigorous in defend 
ing themselves against the assertion that 
they were merely farmers destined to feed 
the mother country and be clothed by her 
in return, or in proclaiming their ability to 





THE BELT-FINISHING MACHINE 
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make even locomotives, letting alone hob 


nails, which, it was said, they ought not 


to be allowed to make 


[hese controversies, however, always 
ended amicably, as they do now, to the 
benefit of both parties, for both sides 


fought fair and “blood was thicker than 


water,’ and none was spilt. 
I remember weli when this locomottiv« 
made its first trip over the rails, which 


were of wood covered with strips of iron 
screwed fast. It was said that a mistake 
had been made in which the wrong engine 
had been sent. At any rate, it proved too 
heavy and was abandoned as a motive 
power, for that road at least. 

Contrary to some accounts, it was run 
very slowly and not at full speed, for my 
brother managed to catch on behind and 
get a ride, while I, being a girl, had to 
be content with touching it with my hand 
as it passed by. If my recollections are 
correct, it made two trips of about half 
a mile back 
after which the iron strips were found to 


each to a trestle and again, 
be curled up and the screws in many cases 
pulled out. 

They did not dare to venture out on 
the the the 
roadbed had enabled that it 


There may have 


trestle, as results on solid 


them to see 
was not strong enough. 
existed data 
them to forestall these failures, but doubt- 
less it was difficult to collect, and there was 


which would have enabled 


certainly no such admirable means of com 


munication between mechanics as your 
journal, the AMERICAN MACHINIST, and 
[I doubt if many of you _ to-day 
appreciate to its full value the ad- 
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vantages you have over your. an 
cestors in the possession of such 


a help, nor do you, perhaps, realize to what 


extent forefathers were thrown on 


their 
pend upon their own 


your 


own resources and obliged to de 


ingenuity without 
it. But you need it to-day, perhaps, more 


than they did, if for no other reason than 


nearly as many days as it now takes hours 
to make the same journey, but my grand 


father, who walked from Valley Forge in 


dead of winter to this same little town, 
gave us very little sympathy. I often feel 
the same toward those who complain of 
the slowness of their train, the quality 
of their food, the hotel accommodations 





FIG. 9. 


to keep you from becoming too self-confi 
dent, with a tendency to rest on your oars 
the pull by 
knowing it. 

Our return, after the work was finished, 
to our Connecticut doubt 
interest you in view of the present facili 
comfortable took 


while others without your 


home will no 


ties for traveling. It 








a ee ae es 


FIG. 8. MAKING LINK BELTING 


THE SHIPPING 


DEPARTMENT 


and the numerous other things incident 


to modern travel, though I realize 


that 


even 
advancement in civilization creat: 
necessities out of what were once luxuries 


We had to make the 


horse 


entire journey by 
and wagon, which took us five days 
in all, crossing and fording rivers, climb 


ing mountains and making long journeys 











rough roads, 
where 


through forests over very 
until we came to Newburg, N. Y., 
we were ferried across the Hudson river 
on a boat propelled by horse-power. We 
nearly always .managed to stop at a tav- 
ern over night, though often arriving late 
so late that we had the howling 
our horses on. 


once 
of wolves to urge 

| have since made the journey by rail 
and am thankful to have lived to see veri- 
fied the prophecies concerning steam loco- 
made by the men who were not 
discouraged by the failure of the Stour- 
Lion, but who, on the other hand, 
could see profit ahcad to be gained from 


motion 


bridge 





the mistakes made in preparing to accom- 
modate this wonderful machine. Two of 
these men I remember well. They were 
Ienglishmen and brothers, named Seymore, 
who occupied important positions as en- 
gineers, and it is with pleasure that I 
recall their visits when they called to con- 
sult my father, who was laid up with a 
broken leg. 

Chere are probably few living now who 
can appreciate as I do the great strides 
made in mechanics during the last three- 
quarters of a century. As the daughter 
of an old-time Yankee mechanic, the ad- 
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vancement in arts and sciences in our 
country has been watched with keen in- 
terest and sympathy, for, contrary to the 
old dictionary definition of mechanic, viz., 
“A dirty fellow,’ the old Yankee 
often obliged to divide his time between 
the church and State, and to the fact that 
he was a mechanic is due the success of 


was 


whatever he associated himself with, either 
as doctor, lawyer, merchant or priest. His 
incentive to effort toward improvement 
was great, and one wonders, in 
present conditions, what incentive remains 
to urge the modern worker onward until 
that hours 


view of 


one hears five to Boston is 


FIG. 1. VIEW 1N CENTRAL BAY. 
altogether too slow, or that six days to 
Europe is becoming monotonous, 

I sometimes wonder if the pace is not 
too fast. 

I have lived to note the development of 
the modern locomotive from the old Stour- 
bridge Lion and to appreciate the differ- 
ence between the upholstered car seat and 
the pillion behind my father’s saddle; 
have seen the old Fulton steamboat grow 
to the present-day vessel, have watched 
the stage coach outlive its usefulness and 
become the plaything of the rich, only to 
be cast aside for the automobile; have fol- 
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lowed with great interest all progress in 
niechanics since the days of the spinning- 
wheel and hand-loom, when we had to 
walk to the nearest neighbor’s to borrow 
fire if ours went out and the tinder was 
damp. But, if the goal of the American 
mechanic is beyond all this, then all suc- 
cess to him and his co-workers. 





At Tacoma, Washington, there is a 
concrete chimney 307 feet high. The base 
is 39% ft. square, the inside diameter is 
18 feet, and the largest outside diameter 
21 feet. The chimney is built double to a 
height of 90 feet, the outer shell 9 inches, 


gyi wh 
nia i 


air space 5 inches and inner shell 4 inches. 
The single shell above this is 7 inches 
thick. The chimney was built in 3-foot 
sections, with a network of T-steel in the 
base and vertical steel T-bars in the shell 


encircled by rings of the same. 





West Ham, 


A seive of vegetables, 


A seive of vegetables, in 
equals 1 bushel. 
in Rochester, varies, 7, 8 and 9 gallons to 
the bushel. A seive of vegetables, in York 
City, varies, 24 to 42 pounds. A seive of 
plums or black currants, in Warrington, 
varies, 10 to 50 pounds. 











July 20, 1905. 


A French Electric Shop. 


BY EMILE GUARINI. 

The Alsacian Company, Belfort, France, 
dately started operations in their new elec- 
tric shop, which is specially intended for 
building large dynamos. This shop is 240 
feet long by 200 feet wide, and consists 
of five bays, four of which are 32 feet 
wide and 23 feet high, and rise in pairs 
on each side of a central bay, 60 
feet wide and 49 feet high. A general 
view of the latter bay is given in Fig. I 
and two views in side bays are shown in 
Figs. 2 and 3. Of the five bays the two 
outside ones are occupied by the vises, 
the three others by the more important 
machine tools for manufacturing various 





parts of the dynamos, and by hydraulic 
presses for fitting the armatures and col- 
lectors on the axles. The four side bays 
have two floors each. At one side of the 
building, each way of the entrance, are 
situated the store and the office, while the 
other side is occupied by small shapers, 
redressing machines, grindstones, drillers, 
filing machines, etc. 

Raw material and manufactured articles 
are handled between the ground floor and 
the elevator of 3% 
tons capacity. The small bays are equipped 
with four 10-ton traveling cranes, oper- 
ated by electricity, and the main bay with 


second story by an 


an electric crane of 30-tons capacity 
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Besides these traveling cranes there are 


two 6-ton traveling cranes of the type 
shown in Fig. 4 and the guides for which 
are fixed each side of the central bay and 
parallel to the rails of the 


These cranes are also driven by 


travelers 
electric 


motors. The crane proper is pivoted on 


a carriage resting on two pairs of 


wheels, traveling on a_ single rail. 
Each wheel is fitted with a cogged 
rim and the movement of the crane 
along the track is secured by means 


of two 2% horse-power motors, working 
in parallel and each acting through spur 
The re- 
volving upright carries the motor for the 


gearing on one pair of wheels. 


hoist and the balance weight, and at its 
upper end is supported and guided by a 


FIG. 2. 


VIEW IN A SIDE BAY. 

roller with vertical axis rotating between 
The two controllers for the 
motors are placed on the carriage of the 
brake 
The maximum reach 
between upright and hook is about 15 feet, 
and the greatest height of the hook above 


two I-beams. 


crane, and there is a for stopping 


the hoist instantly 


the ground is about 14 feet 

In the 
gage railway, allowing freight cars to be 
run directly into the works, thus facilitat 


main bay there is a_ standard 


ing the unloading of the castings received 
from the foundry and the shipping of the 
manufactured goods. On the ground floor, 
as well as on the second floor of the side 
there are tracks, en 


bays, narrow-gage 
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abling light work to be moved about the 
shop readily 


The 


pieces ot 


machine tools used for working 


small size are located on the 
second floor, and a view here showing the 
method of driving is given im Fig. 5 
The big lathes, planers, boring machines 
and other heavy tools occupying the three 
all individually 
Che 


electrically driven by groups, and 


central bays are nearly 


driven by electric motors smaller 


tools are 
are divided "in two series, one 
the 


trom a 


to this end 


central bay Each 
shaft 


150 revolutions per minute and driven in 


on each side of 


series is driven running at 


turn by an electric motor of 40 horse- 


power, the armature of this motor being 


directly fitted on the connecting shaft 








Most of these machine tools at con 
structed by the Alsacian company itself in 
its Grafenstaden works, and are specially 


designed for the work they are to perform 


The heating of the new shop is effected 
by steam pipes placed in conduits covered 
The 


light 


over with perforated sheet metal 


shop is well lighted, and at night 


is supplied by both arc and incandescent 


lamps 


Grain alcohol now sells for 16 cents a 


gallon in Holland, denatured with a small 
amount of acetylene. Its value is 


said to be 


power 


much above that of gasolene. 
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Characteristics of a Designer. 

The following is contributed to the 
Sibley Journal of Engineering by David 
B. Rushmore, designing engineer of the 
Stanley Electric Manufacturing Company 
and a member of the American Society of 
Mechanical Engineers. 

Mental qualities are largely a matter of 
cultivation, effort 
made to acquire those desirable in one’s 
profession. The 
from the standpbdint of a somewhat ex- 


and successful can be 


following is. written 
tended experience in designing work and 
in selecting men for such occupation. A 
man’s work is very naturally an expres 
sion of himself and in order to obtain sat 





isfactory fruit the tree must be of the right 
kind 


from purely theoretical work in that, first, 


Commercial designing is different 


last and always, the element of cost is the 
prime consideration. No matter whether a 
design is good, bad or indifferent, if the 
selling price is not such as to allow a 
profit, the work as a whole is a failure. 
The cornerstone for any foundation in 
this or other work must be knowledge. 
This is so self-evident as to hardly need 
amplification. Knowledge must consist in 
a thorough understanding of the theoreti- 
cal elements which enter the design of 
electrical work, knowledge of the laws of 
physics, chemistry, mechanics 


With 


electricity, 


and mathematics. these must be 
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coupled complete and accurate information 
with regard to tool-making, pattern and 
foundry work, methods of performing op- 


erations in machine shop, all about 
coil winding and insulation, of the 
qualities and methods’ of _ prepara- 
tion of material used, of the _ costs 
of labor and material used and_ the 
methods of estimating these costs. Then 


the designer must understand clearly the 
present state of the art, he should know 
just what other machines are on the mar- 


ket, and the advantages and disadvan- 
tages of each. He must keep close in 
touch with the operation of machines, 


krow the defects which arise and the rem- 





A SIDE BAY. 


FIG. 3. VIEW IN 


edies to be applied. Change and improve- 
ment must be continual, but certain lim- 
itations with regard to profitable manufac- 
ture prevent continual alterations in pat- 
terns and tools. 

Nothing is ever accomplished without 
enthusiasm. This is a primeval form of 
energy which causes things to be accom- 
plished. A man must believe thoroughly 
in himself and in his work; he must live 
in it from choice and not under compul- 
sion, and he must be behind it pushing it 
on and acting as the motive power along 
the whole line. Enthusiasm makes all the 
difference between an automatic machine 
and an intelligent being. 

A large lump of inquisitiveness is a de- 
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cidedly desirable attribute. A strong sense 
of observation which allows nothing to 
pass unnoticed, coupled with a persevering 
desire to investigate and discover causes 
for unknown and unexpected phenomena, 
is necessary for progress. There should 
be an everlasting attitude of wanting to 
know the reason why, and of not being 
satisfied until complete understanding is 
had. 
Commercial departments are apt to 
recognize existing needs, but under pres- 
ent conditions, supply must precede de- 
mand, and it is the part of the designer 
to be looking ahead and attempting to de 


velop something which will fill a want, at 





present unfelt. To accomplish this, a man 
must not be too closely tied to routine 
work, but allowed to keep in 
touch with what is going on in different 
Necessarily, 
this involves a considerable ability to do 


must be 
lines of commercial activity. 


one’s work through others and to oversee 
calculations. In short, the designer should 
be the source of initiative in the develop 
ment of new machines, and in this way 
advance of the 


should always keep in 


commercial department. In connection 
with initiative, there is necessarily con 
siderable the 
inventive faculty, both in handling present 


problems and in anticipating future de- 


demand for exercise of 


velopments. The objects to be accom- 
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plished are often presented from an out- 
side source, and the means of accomplish- 
ment in the best manner and at the least 
cost are problems for the office engineer. 
Given equal manufacturing facilities, the 
competition between different companies 
resolves this into a contest between de- 
signers’ brains. Mathematical ability does 
not always go with the practical qualities, 
but there is no reason why it should not, 
except for the which most 
mathematics have been taught. If this 
abstruse science was more closely asso- 


Manner in 


ciated in engineers’ minds with practical 
problems, there would be a great gain in 
the time required for much engineering 
calculation, and we should hear less of 
the difference between the theoretical and 
the practical man. In electrical work at 
present, the use of the calculus, differential 
equations and complex quantities are nec- 
those more 


than a superficial understanding of phe- 


essary to who would obtain 


nomena. There is, however, a danger of 
extending the application of mathematical 
formulas too far beyond the possibility of 
the 
We hear much nowadays of 
books 


This is 


a physical conception of quantities 
represented. 

mathematical 
for engineers. 
necessity of intellectual tools in engineer- 
ing work. It is true that much of the 
work in routine designing can be accom 
plished without venturing far outside of 
arithmetic, but from this limited field, 


only a very confined view can be had into 


especially prepared 


indicative of the 


the complex relations and possible devel 
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tions. By continually comparing re- 


sults and conditions in one’s”. mind, 


an unconscious sense of 
sometimes 
reached, and when coupled with a 


cient experience is the most desirable at 


comparison, 


called intuition, is finally 


suffi 


tribute that a man can possess for design- 
ing work. This simply means that the 


mental processes finally become somewhat 


co 


ability to see clear mental images, or physi 
dimensions and phenomena, as well 
the 


formulas, is of 


cal 


as to physical meaning of 


mathematical 


picture 
very great 
assistance. Some people possess this natu- 
rally, but it is quite possible to cultivate it 

A man connected with commercial work 
must always possess the qualification of 
and not 


as they are, as they 


seeing things 





FIG. 4. CRANE 














FIG. 5. 


the physical elements with 


which a designer has to deal 


opments of 


Judgment, which is essentially compari 
son, memory and intuition are of the ut- 
Mem 


ory enables one to recall the facts con- 


most value to the practical man. 


cerning what has been done, either in the 
the di- 


connec 


application of large units, or in 


mensions of slot forms and end 
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unconscious and a man will intuitively se- 
lect the best dimensions and constants, as 
careful checking may prove, without being 
able to trace the steps by which such con 
clusions were reached 

In office work, and especially in any- 
thing dealing with that subtle fluid, elec 
tricity, a more or less highly developed 


‘| he 


imagination is an absolute necessity 
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should be 


known as common sense 


might be or This is often 
It prevents un 
necessary refinements and saves one from 


reaching impossible conclusions. It also 


keeps 


sary study of theoretical relations to pas 


a student from allowing the neces 


over the claims of more practical consid 
eration 
doubt, has 


of thought 


Engineering work, without 


one great attraction. Honesty 


not only desirable, it is absolutely es 
sential. Any lack of it is likely to show 
up at once in bad flashing at the commu 
tator or an unexpected saturation of th 
magnetic circuit. The reflective tempera 


ment and the ability to decide between the 


conflicting considerations, which 


many 


call for so much compromising in design 


ing, are qualities ever called for in engin 


Finally, 


the 


when due weight 


different 


ecring work 


has been given to factor 
} 


pi ) 
acter and confidence 


which enter the em, decision of char 


are then necessary to 
one’s work to an 


go ahead and to carry 


assured and satisfactory conclusion 


Manchester, 
\ pad of potatoes, 


A peck of fruit, in varies 


from 14 to 18 pounds 


in Middlesex, equals 112 pounds. A pun 
net of vegetables, in Middlesex, equals 1 
pound. A nipper of vegetables, in Mid 


1 


dlesex, equal 
tables, in Huddersfield, equals 240 pounds 


Kendal, 


A pack of vege 


s 12 pounds 


A hoop of vegetables, in equals 


I imperial gallon 
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To Find the Arc of Contact of a Belt 
on the Smaller of two Pulleys. 


BY WILLIAM COX. 

In all the more refined formulas 
determining the horse-power which a belt 
will transmit, the effect caused by the 
varying amount of the are of contact of 
the belt on the smaller pulley is taken 
into account. This arc of contact is us- 
ually ascertained by measurement with a 
protractor on a drawing to scale of the 
lay out of the pulleys. It may, however, 
be calculated as follows: 

The accompanying figure represents 
two pulleys of 80 and 30 inches diameter, 
and 10 feet between centers. From the 
figure it is evident that 


for 


BC R-y+ 
i . rs x] = = 4 
Sin. of argle “aR AB 
where R= radius of larger pulley and 
r radius of smaller pulley. 


Having calculated sin. a find from a 
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corresponding angle of the arc of con- 
tact of the belt on the smaller pulley. 





z Angle. xz Angle. Zz Angle. 
0.000 180° 0.347 160° 0.684 | 140° 
0017 179 0.364 159 0.700 | 139 
0.035 178 0.382 158 0.717 | 138 
0.052 177 0 399 157 0.733 | 137 
0.070 | 176 0.416 | 156 0.749 | 136 
0.087 175 0 433 155 0.765 135 
0 105 174 0.450 154 0 781 134 
0.122 173 0.467 153 0.797 133 
0 139 172 0 484 152 0.813 | 182 
0.157 171 0.501 151 0.829 131 
0.174 | 170 0.518 | 150 0.845 | 130 
0.192 169 0.534 149 0.861 | 129 
0.209 168 0.551 148 0877 | 128 
0.226 167 0.568 147 0.892 | 127 
0.244 166 0 584 146 0908 | 126 
0.261 | 165 0 601 145 0923 | 126 
0,278 164 0.618 144 0.939 | 124 
0.296 163 0 635 143 0.954 | 123 
0.318 162 0 651 142 0.970 | 122 
0.330 161 0 668 141 0985 | 121 
0 347 160 0.684 140 1000 | 120 








TABLE TO BE USED IN DETERMINING ARC OF 
CONTACT OF BELT. 
Taking the above example we have by 
this rule and table 
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DIAGRAM FOR ARC OF BELT CONTACT. 
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table of natural sines the value of the 


angle a, twice which, deducted from 180 
degrees gives the arc of contact, in de- 
grees, of the belt on the smaller pulley, 
and 180 degrees plus twice the angle a 
gives the arc of contact of the belt on the 
larger pulley. 


We have therefore for the above ex- 
ample 
o—l! 2 
4 S a ==o0 208 
120 120 
which will be found to be the sine of an 
angle of 12 degrees, then 


Arc of Contact = 180°—(2 & 12°) = 156°. 
To simplify the work and to avoid 
the reference to a table of natural sines, 
the following simple rule and table have 
been prepared and are submitted hoping 
they may be found of some use. This 
table is calculated for diameters of pulleys 
instead of radii, as the former designa- 
tion is much more generally employed 
when speaking of the size of a pulley. 
_Rule.—Divide the difference between the 
diameters of the two pulleys in inches by the 
their centers, also in 
Let the quotient equal +. Now 
from the accompanying table find, in line 
such ascertained values of +, the 


distance between 


inches. 


with 


and we at once find from the table that 
the corresponding arc of contact on the 
smaller pulley is 156 degrees. 





It is announced that the village of Al- 
laire, Monmouth N. J., will be 
wiped out so far as the post-office authori- 
ties are concerned, because the business 
of the office has diminished to such an ex- 
tent that it does not pay to maintain it. 
Allaire is still a beautiful village, and an 
interesting one in many ways, especially 
in connection with the iron industry. It 
was founded in the early twenties by 
James Allaire, of New York, and large 
quantities (for those days) of iron were 
melted there. Until about 1840 it was an 
important iron manufacturing place, after 
which it declined, owing to improvements 
introduced into the iron manufacture 
which could not be taken advantage of 
there. A number of very substantial stone 
buildings had been erected, many of which 
still stand, so far as their stonework is 
concerned, and the assemblage of stone 
walls with trees growing within and 
around them makes a very attractive and 
interesting place, which is visited a great 
deal in summer time by those who are 
stopping at the nearby seashore resorts 


county, 
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Compressed Air Marking Machine. 


BY H. J. WHITE. 

The drawings show a very practical ap- 
plication of compressed air to automatic 
machinery. The machine _ illustrated, 
while not having a very marked advantage 
over the press or the more commonly 
known types of marking machines, filled 
the particular requirements it was de- 
signed for in a highly satisfactory manner. 

We had taken a contract to produce a 
large number of the pieces shown in Fig. 1 
and had neither press nor marking ma- 
chine, but had a fairly good compressed- 
air service and decided to make a mark- 
ing tool that would let us out on our esti- 
mate safely. From the sectional side ele- 
vation and front view in Fig. 2 and the 
views to larger scale in Fig. 3 a general 
idea can be had of the construction and 
principle of operation. The air is sup- 
plied to valve A through tube B, this tube 
being flexible and connecting to the supply 
pipe below the bench on which the ma- 
chine is designed to be fastened. This 
pipe has a globe valve (not shown) with- 
in easy access and is used to throttle the 
supply as needed. The tube B is con- 
nected to the valve case at C. The ports 
at each end of the valve case are con- 
nected by flexible tubes to the column in 
which the port holes leading to the mark- 
cylinder drilled. These 
ports supply the warking-wheel cylinder, 
or head D, which has a vertical movement 
of about 9-16 inch. The piston E is fixed 
as shown, to frame F, while the cylinder 
moves, carrying the wheel to and from the 
work. The ports or supply passages are 
drilled through the piston and connect 
with the passages G, one going to the 
under side of the piston, the other to 
the top. 

The table has a maximum travel of 3% 
inches, and is supported by and travels on 
a number of hardened rolls, bearing upon 
hardened faces attached to the under side 
of the table and the upper side of the 
knee. These rolls are retained in place 
by plates fastened on each side of the 
table. The stroke or travel of the table 
can be varied by adjusting the tappets H 
as required, and any speed of table travel 
by throttling the air 
supply by the globe valve previously al- 
luded to. The table is actuated by piston 
I in a cylinder which is cast integral with 
the knee, the piston rod extending from 
each end of cylinder and connecting with 
the table as shown at J, the one valve A 
furnishing air to both the table and mark- 
ing-wheel cylinders simultaneously. Ths 
automatic reverse is effected by the tap- 
pets H striking end K of valve lever L, 
this lever having an excess of free mo- 
tion before being acted upon by the spring 
M, which causes a quick reverse move- 
ment of the valve. 

The 


shows clearly the valve and lever. 


ing-wheel are 


can be obtained 


sectional view in Fig. 3 


The 


larger 
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valve case is fastened to the front of the 
knee and the air passages are obtained 
by drilling. The exhaust takes place 
through the valve which is hollow. This 
view shows clearly the cylinder and piston 
for actuating the table, which has a ver- 
tical adjustment of 134 inches. A fixture 
employed for feeding the work is shown 
in Fig. 4 and consists of a plate fast- 
ened to the table and having a portion cut 
down from the top to a depth equal to the 


ESSER 
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travels with the table and under the mag- 
azine, the raised portion at N being of 
a length somewhat in excess of the re- 
quired amount of travel necessary to allow 


the work to pass completely under the 
wheel, plus the width of the magazine 
The magazine rests flush with the raised 
portion of the plate and only one piece 
can get in position for feeding or marking 
upon every stroke of the table. Upon the 
plate reaching the loading point, air en- 





Section A-A 
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the table moves forward, insuring an 
abutment of the piece against the shoulder 
of the work plate 

Fig. 5 shows the method employed to 
return the marking wheel to zero or the 
starting point. The wheel has a feather 
set in it and the spmdle is splined to 
receive it. The spindle is drilled and 
tapped in the back end to receive a screw 
which is sawed through from the end to 


the under side of the head, forming a 














FIG. 5 


thickness of the work to be marked, as 
shown at N. The magazine is on an in- 
cline and fastened to the upper housing 
at O, Fig. 2. The magazine supports a 
pawl P, Fig. 4, at the lower front end, 
which engages with the work upon the 
return of the table and pushes it off on 
the inclined portion of the plate, from 
where it drops into a receptacle placed 
at the front side of the machine 

The operation is as follows: The plate 

















op 
Cas 


COM PRESSED-AIR MARKING MACHINE, 


ters the right-hand end of the table cylin 
der and the lower end of the marking- 
wheel cylinder, thus forcing the table for- 
ward and the wheel down in position at 
once. Returning, the air enters the left- 
hand end of the cylinder and the upper 
end of the wheel cylinder, raising the 
wheel and sending the table on the back- 
ward trip when the work is pushed off 
by pawl P. A spring (not shown) holds 
the pawl down and retards the work when 


FIG 











FIG,6 
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slot into which one end of a flat coil 
spring is inserted, the other end veing 
fastened to the screw above it. A stop- 
pin in the wheel comes against the lug 
supporting the wheel spindle, as shown 
Fig. 6 shows a holder for a die made 
for marking round work that could be 
rolled on the table. It was supported by 
the same spindle as the marking wheels; 
the two projections coming into contact 
with the under side of the wheel cylinder 


eS. ~ gene ae 


wren > 


ieee 
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formed a means of securely fastening and 
supporting the die-holder. Short squaring 
blocks were fastened to the table against 
which the round work was located before 
marking 





Systems of Ventilation and Heating. 

The requirements of good ventilation 
and heating being understood, the choice 
of the best method for carrying out such 
While the 


under- 


requirements presents itself. 


principles have been generally 
stood, their application has proved to be 
the stumbling block over which many an 
architect and tripped. 


Natural agencies, as apparently the least 


engineer has 
expensive, have usually been called upon 
to produce such currents and move such 
volumes of air as might be required. But 
it will be universally admitted that all sys- 
tems of so-called “natural ventilation” 
have proved themselves inadequate to ful- 
A dependence upon 


ventilation 


fil all requirements. 


windows and doors for can- 
not, with propriety, be called a system of 
the 


without 


ventilation, for supply is ordinarily 


spasmodic, and, question, dis- 


cold 
win- 


except in so far as a 
draft of fresh air from an open 
dow may be preferable to the vitiated and 
odorous air of a confined apartment. Ex- 
continue for a num- 


agreeable, 


cellent results 
ber of days during the employment of a 


dependent upon 


may 


method of ventilation 
natural agencies, but a change in the tem- 
perature or humidity, or in the direction 
and force of the wind, may exactly re- 
verse the of the system. Flues 
which are designed to furnish fresh air 
will be found to be actionless, while foul- 
the foul air 
crowded or 


action 


air ducts may be bringing 
from other 


continuously occupied apartment, such ar- 


rooms. For a 
rangements are utterly inadequate and are 
certain to prove entirely unequal to the 
task of supplying air in such quantity as 
has been shown to be required—above all 
they are not positive. 

Somewhat more positive results may be 
obtained by warming the air within the 


vent flues. Gas-jets, steam-heated  sur- 
faces and the smoke-flues from steam and 
hot-air furnaces are employed for this 


purpose. But as the results attained are 
due to a lessened density of the air with- 
in the flue, and as the heat applied for 
thus warming and rarefying this air serves 
no other useful purpose but is dissipated 
in the atmosphere, the method proves to 
be excessively expensive when the power, 
as measured in heat units, required to de- 
velop this movement is taken into account. 

In the system of forced circulation by 
means of that universally-adopted ma- 
a fan or blower—the action is ab- 
solute and positive. The matter 
cannot be better expressed than in the 
words of the late Robert Briggs, a man of 
large experience in practical ventilation 
and heating “It will not be attempted at 
this time to argue fully the advantages 
of the method of supplving air for ventila- 


chine 
whole 
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tion by impulse through mechanical means 
—the superiority of forced ventilation, as 
it is called. This mooted question will 
be found to have been discussed, argued 
and combated on all sides in numerous 
publications, but the conclusion of it all is, 
that if air is wanted in any particular 
place, at any particular time, it must be 
put there, not allowed to go. Other meth- 
ods will give results at certain times or 
seasons, or under certain conditions. One 
method will work perfectly with certain 
differences of internal and external tem- 
peratures, while another method succeeds 
only when other differences exist. One 
method reaches to relative success when- 
ever a wind can render a cowl efficient. 
method remains perfect as a 
if no malicious person opens a 
No other method than 


Another 
system, 
door or a window. 
that of impelling air by direct means, with 
a fan, is equally independent of accidental 
natural conditions, equally efficient for a 
desired result, or equally controllable to 
suit the demands of those who are ven- 
tilated.” 

Further on, in the Mr. 
3riggs states that: “In all mechanical ap- 
pliances, that is simplest which most posi- 
tively and directly effects the purpose in 
view; and in this matter of supplying 
air, it may be claimed that the process of 
impelling it, when and where wanted, is 
at once the most certain and efficient, and 
that the fan (in its form of a rotating 
wheel with vanes for large uses), is the 
simplest and readiest machine for im- 
pelling air. It will not be attempted at 
this time to discuss the theory of rotary 
fans. The fan itself will simply be ac- 
cepted as one of the recognized appliances 
in the construction of ventilating apparat- 
uses, available with other mechanisms in 
established forms and defined types for 
American practice.” 

After showing the enormous expense of 
moving air by allowing it to pass over 


same paper, 


steam-heated surfaces (thus creating a 
difference in pressure due to a _ dif- 
ference in temperature compared with 


the expense of moving equal quantities 
of air by means of a fan, Prof. S. H. 
Woodbridge, of the Massachusetts Insti- 
ture of Technology, states that: “Among 
the many mechanical devices for the move- 
ment of air through the channels, none are 
so economical of power and convenient 
in use as the fan.” A practical illustra- 
tion will best serve to prove the force of 
this statement. A vent flue, 1 square foot 
in cross-sectional area and 4o feet high, 
is arranged to withdraw air from a room 
having a temperature of 70 degrees, while 
the outdoor air is at 20 degrees; the flue 
being provided with an accelerating coil, 
which heats the air within to 90 degrees. 
By the ordinary methods of calculation it 
may be shown that the theoretical velocity 
of the air thus produced in the flue will 


be 1.149.4 feet per minute, and_ that 
there will be expanded for its move- 
ment 304.6 heat units. A fan, on 
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the other hand, would theoretically require 
to produce the same air movement only 
.703 units of heat. But these figures are 
purely theoretical, and the efficiency of the 
two methods must enter to give the true 
relation. 

Assuming for the flue an average ef- 
ficiency of 60 per cent., there will actually 
be required for this method 657.7 units 
of heat. On the other hand, making the 
fair assumptions that of the heat units in 
the fuel 7o per cent. is delivered in the 
form of steam, that this steam is utilized 
in an engine having an efficiency of only 
10 per cent., while the fan driven thereby 
turns into useful work only 25 per cent. 
of the power delivered to it by the engine, 
the combined efficiency of the system will 
be reduced to 1.75 per cent., calling for a 
heat expenditure of 40.17 units. Even un- 
der this practical condition, it appears that 
the movement of air by aspiration still re- 
quires 16.37 times as much heat (which 
is simply a measure of the coal bill) as a. 
fan producing the same results. Of course 
a change in the conditions will affect this 
relation to a reasonable extent, but it is 
certainly evident that the thermal or as- 
piration system requires more fuel than 
the fan under all practical conditions as 
they exist in any system of heating and 
ventilation.—Extract from “Treatise on 
Ventilation and Heating,” by the B. F. 
Sturtevant Company. 





Two Questions. 

In strict confidence we warn our readers 
that when they may meet Professor Ben- 
jamin, of Cleveland, the may, with an air 
of the utmost innocence, propound some 
questions that may be a little bothersome. 
He may, for instance, say, as he did to the 
writer at the Scranton meeting of the 
A. S. M. E,, “Suppose you have three 
wheels at the top of an incline. All these 
wheels weigh the same, but in one the 
weight is concentrated near the center. of 
the wheel; in the second it is concentrated 
near the rim of the wheel, the 
third the wheel is a plain disk of uniform 
section. If, these wheels are all 
started down the incline, by gravity, to- 
gether, which one will reach the bottom of 
the incline first?” 

When you have wrestled with that ques- 
tion a little, and become, perhaps, a little 
confused, he may then say: “We all know 
that when a wheel is rolling upon a plane, 
the momentary center about which all 
parts of the wheel rotate, is the point of 
contact between the wheel and the plane 
surface. Now, if all parts of this wheel 
are rotating about this point as a center, 
the centrifugal force must be exerted in 
radial lines from this point, then the ques- 
tion is: How fast must the wheel turn 
before this centrifugal force becomes suf- 
ficient to lift the wheel from the 


face aad 


and in 


now, 


sur- 





A pound of butter, in Wigan, equals 16 
or 17 ounces. 








July 20, 1905. 


Means for Reciprocating Machine 
Tools by Air Pressure. 


In tools such as planers, shapers, etc., 
where the surfaces to be acted upon are 
sometimes irregular, offering varying re- 
sistance to the tool, the means for applying 
the power must be rigid and inelastic in 
order to avoid shocks when the depth of 
the Owing to its elasticity, 
compressed air has been regarded as an 
impractical motive power for such ma- 
chines; however, on account of the gen- 
eral use in shops of compressed air for 


cut varies. 


hoists and pneumatic chisels, etc., its use 
as a motive power for other tools is most 
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at the rear of the shaper by a tubular pis- 
rod N. From the reservoir A there 
is a pipe B connecting with the chamber 
C in the Within the tubular piston 
rod N is 


ton 


arm. 
a pipe E leading from the cham- 
the inside of the cylinder F. In- 
D 


govern 


ber C to 
which 
the 


valve 
to 


side the chamber C is a 


can be regulated so as 
amount of oil passing into the cylinder 
thereby controlling 
While the D 


controls the amount of oil passing into 
the tube E 


through the tube &£, 
the cutting speed. valve 
from the chamber C, its con 
that 


in 


struction is such when the stroke 1s 


reversed the oil 


from the cyl 


passing 

























































































FIG, 2 
AIR-DRIVEN 


desirable. The illustrations show a method 
of applying pneumatic power to recipro 
cating machine tools, mvented by 
John Riddell, mechanical 
of the 
Schenectady, N. 
application to a shaper. For convenience 
and economy the of the 
shaper is cored out at A to form a reser- 
voir for the inelastic fluid to be used in 
direct contact with the ram. This fluid is 
preferably oil. The ram F is cylindrical 
and is fitted with a piston M. The piston 
M is stationary, being secured to the arm 


superintendent 


General Electric Company, 


Y. Figs. 1 and 2 show its 
base 


in space 


SHAPER 


inder Ff 
without 
cutting stroke 

Mounted on the side of the shaper and 


through the tube E opens it full 


altering its adjustment for the 


actuated by the usual tappets is a three 
cock J. The air line H leads to the 
three-way cock 


stroke the air passes through the cock and 


way 
During the cutting 
into the reservoir on top of the oil which 
is thus forced up the tube B through the 
valve D and the tube E 
which then advances till the tappet strikes 


into the ram F, 


the lever on the three-way cock and re 
the When the 


verses machine cock is 
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in the reser 


thrown by the tappet, the ait 

voir A is opened to exhaust into the at 
mosphere and the air under pressure is 
admitted through the small pipe L into 
the annular space G, between the walls 
of the ram cylinder F and the tubular 
piston rod A This forces the ram / 
back, and the oil in it, out through the 
tube E, the valve J) and the pipe B back 


| 


into the reservoir 


Technical Information in the Sales- 


room. 
BY ONE WHO TRIED TO GET IT 
Those who seek real and usable infor 
mation with respect to machine tools and 
such other machmes as are dealt with in 


our columns, probably have much less dit 


ficulty, generally, in securing it than do 
those who want to know things about au 
tomobiles, but the following account of 
experience in that line 1s sufficiently sug 
gestive ot a good deal of our experience 
to make it interesting. We find it in The 
lutomobile 

[The editor of the Gas-Buggy Gasett 
emerged from his sanctum one spring 
morning and made for the desk where the 
technical man was perspiring in an effort 
to formulate a soothing reply to a corre 


spondent who demanded full and explicit 
making a plain 


out of 


instructions, illustrated, for 


but substantial touring car a spring 


| engine and two old 


wagon, an agricultura 


bicycles 
“Say,” he said, “I hear that Hott, Ayr & 
Co. have just got one of the new cars; 


guess you'd better take a run up there and 


see what it looks like, and geta good de 
scription and some photographs.” 


The technical man dropped the agricul 


turist with a grunt of relief. “All right,” 
he replied; “I'll go up right away; the car 
ought to be a crackerjack from what the 
agents have said about it.” 

He sailed forth into the streets of the 
great and wicked city of Gotham and en 
trusted his life toa trolley car, which, luck 
ily, landed him safely at a street whose 
curbs were lined with automobiles of 


divers sorts, and whose roadway was mon 


| rt] 


opolized by ier automobiles, twisting 
and dodging one another as only auto 
mobiles can. The technical man stopped 
in front of a huge sheet of plate glass 
ind looked into the room bevond, and 
saw, surrounded by a group of men, a 
shining, brand-new utomobile of the 
light-weight touring type, and at the front 
stood the agent, his hat on the back of his 
head, and happy mile verspreading 
his countenance 

The technical man entered unnoticed 
and stood around with the others, rubber 
ing, until Mr. Hott, the senior member of 
the firm, paused in his enumeration of the 
endless virtues of the new cat 

“Mr. Hott,” said he, “I would like to 
get a good technical description of the 
new machine. I suppose you're familiar 








86 
with the details. I’m from the Gas-Bug- 
gy Gazette.” 

“Sure,” replied Mr. Hott, graciously; 
“tell want to know. 
Technical description, eh? 

“Suppose you'll give us a fine write-up. 
Tell you what, I want it to go in the next 
there’s a 


you anything you 


issue of your paper, because 


couple of fellows been rubberin’ round 
who haven’t seen much in the papers about 
us, and I guess they’re kind of stuck on 
the from 


three or 


and a good boost 
pages 
clinch them, maybe. 

“Well, let’s get down to the technical 
part of it. Let’s what'll 


car, you— 


four would do—would 


see, now; you 
have first?” 

The 
with the motor. 

“Oh, yes, the rattled 
“Well, she’s rated at 20 horse-power, but, 
Lord, that’s all d—— rot. I know 
good for 30 at why, I had 
out last night, and I tell you it’s straight 
goods, we ran rings around everything on 
the road; licked the stuffing out of a 40 
horse-power French racer and choked up 


technical man suggested starting 


sure,” agent on. 
she’s 


least; her 


one of Bandervilt’s 60 horse-power tour- 
ing cars with our dust. 
“Why, she’s the best thing in the coun- 


try at the price—or at any price, and you 


can't 

“But,” interrupted the technical man, 
mildly, “what about the motor? What's 
the bore and stroke, and the valve ar- 


rangement and so on?” 

“Well, I guess it’s about five by five 
no, it ain’t either, it’s four by five—that’s 
the same size as my kodak; funny, ain't 
it? A regular coincidence. 

“Automatic inlet valves? Sure; every- 
thing’s automatic, pretty nearly, except the 
you don’t even have to crank the 
start it—at 
the Just give the spark handle a 
little twiddle, and away goes! Car- 
bureter’s automatic, too; don’t even have 
to look at it. Why, I haven’t even seen 


steering ; 


motor to least nine-tenths of 
time 


she 


it yet, and 
“What kind of a carbureter is it, Mr. 
Hott,” inquired the technical man. 
“Why, one of these float feed rigs 


uses less juice than any other 
the market. And, 
funny about that car- 


you know ; 
gas-maker on say, 
there’s something 
bureter; she makes the strongest mixture 
that ever Maybe I don’t know it! 
Why, | last 


when she gave a back kick that nearly 


was 


was starting her up night, 
broke my arm 


“What's that? kick ? 
Why didn’t I start with the switch? Er 


Automobile back 
oh, I guess I was thinking about that 
French machine I was running last night 
This car wouldn’t do a thing like that 
They've cut out all 


not by a jugfui! 


those old-fashioned troubles—no_ bother, 
no worry, no hold-ups, no nothin’.” 

The technical man was getting desper- 
but the attack 


another point, hoping for luck 


ate, returned to from 
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“How about the transmission?’ he 
asked; “sliding gear, I suppose?” 

“Sliding gear nothing,” said Mr. Hott, 
contemptuously. “Think a concern like 
this wants any out-of-date notions of that 
sort? Not by a jugful! Why, we’ve got 
something here that beats anything you 
ever heard of. You can’t tell when you 
shift from one speed to another; but that 
doesn’t matter much, because you can run 
all the time on the high gear—any old 
speed, from almost nothing to—well, you 
wouldn’t believe me if I told you. 

“Say, here’s another point you don’t 
want to miss. You never heard of any- 
thing like the bearings in this here ma- 
anti-friction bearings all 
motor, transmission, axles and everything 

all the same kind. Slicker than grease; 
that’s a strong point, and I want you to 
bring it out good and strong in the write- 


chine; over— 


up. 

“Balls or rollers?” inquired the tech- 
nical man, hope again rising faintly in his 
breast. 

“They’re the very finest kind of bear- 
ings that money can buy,” replied Mr. 
Hott. “We control the patents and no 
one can them. No friction at 
all; don’t need oiling only once a year 
or so. 

“Only last week the agent for the car 
across the street there brought a factory 


else use 


expert over to see me to find out if there 
was any chance of getting our bearings 
on his car; offered most anything if we'd 
‘Back to the 
young feller,’ says I; ‘we can’t make bear- 


let him use them. woods, 
ings fast enough to put on our own cars; 
agents all over the country howling for 
machines, and the machines standing in 


Noth- 


ing doin’ until we can get our own people 


the factory waiting for bearings! 


fixed up,’ says I, and out he goes with a 
terrible look of disappointment. 

“Oh, say, be sure and put that in our 
write-up, and you can have this photo- 
me in the machine, 
that the 
scientiously recommend this car as being 


graph of and don’t 


forget to say editors can con- 
absolutely the best value of any car ever 
the 
thing like that, and be sure to say 


But 


put on American market, or some- 


the technical man was gone 





In Northumberland they sell vegetables 
by the “forpet,” which equals 1 gallon; 
by the half forpet, which equals ™% gallon; 
the “beatment,” which also equals 
\ pottle of vegetables, in Buck- 
inghamshire, equals % imperial gallon. A 
flat of 


equals I bushel. 


and by 


a gallon. 


vegetables, in Buckinghamshire, 





A “punnet” of strawberries, in Gree- 
nock, varies, 3% pound to It pound. In 
Forfar fruit is sold by the Scotch pint 
and by the “choppin”; a Scotch pint equals 
3 imperial pints, and the “choppin” equals 


114 pints. 


July 20, 1905. 


Letters to the Editor. 


Analysis of Some Engine-Lathe 


Drives. 

Art. Isan’s article, at page 766, regard- 
ing engine-lathe drives reminds me of a 
very similar experience which I had about 
ten years ago. At that time I started in 
to re-design a line of lathes which had 
then been manufactured a number of 
years. I figured the stresses and strengths 
of the gears in the same way, and with 
little better results than he 
shows; but my final 
quite different. As I was digging out my 
results, I kept thinking how fortunate it 
was for a long-suffering world that I had 


only very 


conclusions were 


appeared on the scene, armed with power- 
for the short- 
3ut I began to inquire a 


ful formulas relief of 
winded lathes. 
little before beginning wholesale slaughter 
I found that the lathes 
in question were already notably better 


cf lathe designs. 


geared than their competitors, and even 
competing lathes appeared to retain full 
sets of teeth after years of service. 

The engine lathe, up to the introduc- 
tion of high-speed steel at least, has been, 
more than any other tool, a case of evolu- 
tion. And it has 
slow evolution that each step has had op- 


been a case of such 
portunity to be thoroughly tested. 

If we look at Art. 
that the pull on the cone pinions is bal- 


anced, taking the average, by the figured 


Isan’s table, we see 


strength of the pinion, within about 6 per 
cent.; while the ratio between the figured 
stress and the figured strength of the quill- 
gear pinion is shown to average 2.45 to I. 
But I think that every lathe builder will 
bear me out in the that there 
are more cone-pinion repairs called for 


assertion 


than all the other three gears together. 
Of course few lathes are driven regularly 
up to their full capacity, but often they 
are brought up standing by the dog hit- 
ting on the tool-rest, or something of that 
they seldom give out under 
It looks to me as if it 
were a question of the factor of safety or, 


kind, and 


such conditions. 


as it has been called, the factor of ignor 
Now, we ought not to be very ig- 
the 
large numbers of which we 


ance. 


norant as to strength of small cut 


gears, use, 


and which are finished all over; and, in 
fact, lathe builders are not very ignorant 
on that They cannot off-hand tel! 


you how many pounds the gears will pull, 


score. 


but they will match up belts and gears 
from experience with pretty good results 
Art. for 
strength of iron for all the gears, and got 


Isan used 8,000 pounds the 
results which, in the case of the cone pin- 
ion, agreed pretty well with practice. 
Now suppose that we take another guess 
at the value to use for the face-gear and 
quill-gear pinion, remembering that they 
than fast as 


Suppose that we take 


run not more one-third as 
the cone pinion. 
20,000 pounds (2% times 8,000 pounds). 


Then we will get results which will agree 
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with the belt pull, and theory and practice 
will once more agree. And, judging by 
the experience of years of the machine- 
tool fraternity, the factor of safety will 
remain the for the 
cone gear and the face gear. For a slow- 
running cut gear where lives do not de- 
pend on it, and where it is easy to get 
clean castings, I do not believe that 20,000 
is an impossible figure to use—in fact it 


as it is now, same 


seems to be very freely used by men who 
never heard of it. 

Now all this does not say that I prefer 
the old, fine-pitch gears that he found— 
quite the reverse; but if it is sensible to 
make the face gear heavier, it is also sen 
sible to make the gears at the other end 
heavier If 
part of a lathe, especially those built in 
New England, where the gearing needs 
overhauling, it is in the apron. | 
a 24-inch lathe with 12-pitch rack, and 
gradually changed it to 6-pitch before it 
was really strong enough. E. H. Fisu. 

Worcester Polytechnic Institute. 


in proportion. there is any 


found 





Echoes From the Oil Country—Rein- 
forcements Over Keyways. 


Here was trouble. 
flywheel that had come in with the hub 
cracked and neither of them had been out 


This was the second 


very long. Something must be done to 


strengthen the pattern. The new pattern- 
maker is called into consultation. “I have 
noticed,’ said he, “that the hub is rather 
light for the work, and mentioned it to 
that 
already had trouble with the draw caused 
by the hub. 
make quite a heavy body there now, and 
that ] 
don’t want to go ahead and change things 
without orders.” 

“T’ll take the 
the orders if we can decide as to what is 


1 | 


the boss molder but he says he has 


You see the hub and arms 


besides am a new man here and 


responsibility of 


giving 


“\ 

/ \ 

y " 
\ ri 
a 

FIG. 1 FIG, 2 

tate of t (rt 
best to do, but we must do something 
These wheels breaking will be blamed on 
to me,” and the boss machinist looked 
gloomily at the crack, “unless I can show 
that it is the fault of someone else, and 
that is sometimes hard to do, and even if 
you are able to do it it only gets the 


other fellow down on Both of the 
cracked the keyway.” 

“Certainly they did’ said the pattern- 
maker. wheel hub 
crack any other place?” 

“T never noticed where they crack. | 
don’t think I ever saw very many cracked 
anywhere. 


you 


wheels through 


“Did you ever see a 


If they all crack in the same 
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place why can’t the pattern be strength 
ened there so that they won't break?’ 

“Did look at the 
ments over the keyways on hub patterns ?” 


you never reinforce- 
asked the patternmaker 

that I will 
now,” was the reply and they went up 


“T can't say ever did, but I 


where the patterns were kept. 


2 and 3 will show the state of 


Figs. 1, 
the art 
shows 


found it 
hub. It 


lack 


about 
the 
that 


as they Fig. 4 
was to 
of at 
the crack, and from any point of view it 
to that 
should be at least as much metal there as 


cracked easy 


see there was a metal 


seemed reasonable suppose there 


elsewhere 


/ 


FIG. 6. 


Finally it was decided that the form as 


right In the 


shown at Fig. 5 was case 
under consideration the bore was 3 

inches and the outside of the hub was 
714 inches in diameter. The keyway was 
I inch wide and inch deep at the sid 
These were laid out, and with a radius 
of 2 inches, or % inch more than the 
thickness of the hub, using the corners 


of the keyway as centers, arcs were drawn 


to form the ends of the reinforcing piece 


drawing 


These arcs were joined by an 
are of a circle having the center of th 
bore as its center 

The % inch was added to the radius 


because of the sharp corners of the key 


and 1 


practice this amount 1s in 


diminished 


way, 


, 
creased according to. the 


or 


Che ¢ 
size of the shaft and hub and als i 
some extent by the kind of work the key 
has to d The theory of having equal 
strength at all pomts was not carried a 
far as it could have been. The full lines 
on Fig. 6 will show the shape it would 
have produced, but as the patternmaker 


expressed it, “It will be ugly enough and 


conspicuous enough anyhow without mak 


ing it that way,” and so we filled in as 
shown by the dotted line 
It can be readily seen that the thicker 


the hub and the wider and deeper the key 
way, the farther around the hub the piece 
1 the 


will run, but it can also be seen that 


—— 


ordinary reinforcing piece might as 


be left off as put on of the width that is 


used 

The first of this style of pieces that 
went on were criticized very freely but 
they seem to fill the bill as they have 


flywheel hubs 


\\ 


stopped the breaking of 
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Loose-Leaf Information Books. 


At page 734, Vol. 26, was published an 
article on my system of indexing draw 
ings, th foundation of which was 
loose-leaf index book, and though this sy 
tem is by no means without its defects 
| still believe it to be the best I hav 
seen, always excepting the card index 
Since writing that article I hay beet 
trying to extend this loose-leaf idea t 
other departments of the drafting room 


and with howling success in two instances 


So much so, in fact, that I would be pro 
foundly grateful if some cute Yanke 
would devise a sort of loose-leaf system 


of memorizing. Not that my memory is one 


{ the kind in which things are eternally 


fixed, by any means, but how much easiet 


remember the things on¢ 


the 


it would be to 


wishes to and.to get at when 


th 


m one 


wants accumulations ul 


bish could be 


pinching thx 


discarded at wi 
binding 
loose leaf litera 


My second venture into 


ture was a vest-pocket memorandum book 
Previously I was forced to carry two of 
these, one having blank leaves to sketch 
on and tear out, and the other having th: 
tables and formulas I most need when 
out of the drafting room Among the 

are maximum speeds of gears, pulley 

circular saws, emery wheel et cil 
cumferences and areas of circl ditto of 
bolts at bottom of threads, long diamet 
ers of hex and square nuts, pipe thread 

] 





FI 
ked Hub The New R ‘ 
Am » 

nd vw t tl noner mat 
horse-power of shafting, belting, g 
etc., and numerous similar data wort! 
much more than its weight in gold to | 
always at hand when wanted I ever 
carry formulas for computing centrifug 
force, moments of common sectio1 
strength of beams, simple tr es, arches 
and lots of little things that I have found 
by experience to be needed in my parti 
lar line of work 

Now all this is in my loose-leaf memo 
book, and if any of it becomes obsolete it 
can be removed in a jiffy. If I wish to 


sketch on a few sheets, they are easily re 
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placed with fresh blanks, and if the cov- 
ers worn and_ shabby for 
further use the contents are quickly trans- 
The pages are 2% 
by 4% inches, and the book is, over all, 
2% by 5 inches, with binding 9-16 inch 
thick, a very convenient vest-pocket size. 
At the back side I keep a little information 
of a personal and private nature, such as 
the date on which letters are received and 
answered, addresses, number of insurance 
policies, bank book, etc. In short, the 
book contains about all I expect to need 
for reference from 


become _ too 


ferred to new ones. 


when away my base 
of supplies. 

My third loose-leaf creation is still in- 
complete, and I begin to think it always 
will be, for almost every day I find some- 
thing that I 


the earliest opportunity. 


to transfer to it at 
This book is of 
the same size as my index book, pages 


resolve 


6 by 9 inches, with flexible leather covers 
and projecting tab indexes, these being 
too small to have more than a letter or a 
number on them, and they are therefore 
worked by a “key” on the first page. 

This book began with a list of our 
standard gear patterns, giving number of 
teeth, pitch, face, pitch diameter, pattern 
and in the case of 
From 


number, weight, etc., 
bevel gears the hub and backing. 
this the book grew to cover rope sheaves, 
chain sprockets, boxes and hangers (with 


number and size of bolts required for 
each), dimensions of sleeve and flange 
couplings and other power transmission 


supplies ; floor space of standard machines, 
pulley speeds, belt widths, horse-power re- 
quired when working to full capacity, out- 
put 
when crated for shipment, cubic contents 
of package, height of certain parts from 
floor line, etc.; about everything I might 


under normal conditions, weights 


need to know regarding them in laying 
out a mill plan or answering the ques 
tions of customers. 

The tables 
much more 
than would be required for the use of the 


book 


respects 


and lists in this 


complete in 


are 


some 


drafting room alone and contain informa- 
the pattern 
shop, foundry foreman, shop superinten- 
dent and manager. This addi 
tional information is put in because I 
found it was a very easy matter to make 


tion peculiarly valuable to 


general 


duplicate copies of the book by the blue- 
print process. The leaves are of thin and 
fairly transparent paper, are written on 
one side only, and all the ruling is done in 
india ink, as well as the lettering itself. 
ven the binder holes show in the prints 
makes them 
ready to be inserted in duplicate covers 


and an eyelet punch soon 
If somebody wants an “edition de luxe” 
it can be contrived by means of the posi- 
tive black-print process. 

As hinted above, I am only beginning to 
find out the possibilities and capacity of 
this last of my three loose-leaf informa- 
tion books. There really seems to be no 
limit to the things it might hold to advan- 
tage, and I know the time is fast coming 
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when it will consist of more than a single 
volume; therein lies another tremendous 
advantage of the loose-leaf system, per- 
haps even more valuable than the pos- 
sibility of duplication by various print 
processes—the ease with which a portion 
of the sheets can be transferred to other 
covers when it becomes too bulky for one. 
To those who are familiar with Mr. Hal- 
sey's “Knowledge Box,” a good deal of 
the above may have a familiar sound, and 
the two plans have considerable in com- 
mon, but each has its own peculiar advan- 
tages and there is plenty of room for both 
in the equipment of a drafting room. The 
possibility of endless duplication applies to 
only such portions of the contents of the 
knowledge box as are written out on 
transparent paper, and as long as mine is 
not stored in a fireproof safe I do not 
feel at all sure that I shall not wake up 
If my 
book goes up in 


some morning to find it in ashes. 
loose-leaf information 
smoke, it can be rewritten from the fore- 
man’s blueprint copy. 

I hope others will set their thinkers at 
work on this problem, the extension of the 
“loose-leaf” system, for the elimination of 
old material that has become out of date 
and usless is one of the hardest things to 
accomplish along a great many lines. | 
do not suppose we are likely to ever reach 
the point where we can make drawings 
but 
highly advantageous in some ways. Where 


on a loose-leaf basis, it ‘would be 
there are a dozen or more parts of a ma 
chine shown on a single sheet, and owing 
to changes and improvements in construc- 
tion, some one of these parts is thrown 
out, how fine a thing it would be if this 
could: be replaced with the original blank 
paper, instead of being branded “obsolete,” 
“superseded,” or with even the brief and 
emphatic legend “N. G.” 

In so many different lines nowadays are 
we striving to simplify that when some 
one line seems proof to all our efforts to 
disencumber it of accumulated uselessness 
it “sticks out like a sore thumb.” It is 
an easy matter to train 
through the drafting 
and scrap the old magazines that are not 


ourselves to go 


room occasionally 
worth saving for reference, the stubs of 
pencils and empty ink-bottles and other 
such junk, but when we get to the draw- 
ings themselves we are up against some- 
thing harder 
and 
sheets, 


Won't sombody set to work 


drawing paper in_ sectional 
firmly held together, yet with the 
individual 
It is no more an impossibility than other 
things that have been accomplished and 


invent 


sections possible of renewal ? 


not half so hard a stretch for the imag 
ination as a scale that is always true and 
square, no matter what part of the board 
you move it to, yet this is in every-day 
use. When this has been done and some- 
body has acted on the suggestion I gave 
at the beginning of my article and devised 
some new form of mental culture that 
shall enable us to scrap the junk that has 


accumulated inside our craniums, then, in- 
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deed, will we be quite abreast of the rest 
of the procéssion. 


E. R. PLatstep. 





Hardening Dies. 

The photograph shows my method of 
preparing dies for tempering, which are 
apt to crack when plunged into a bath 
that will give the steel the proper de- 
gree of hardness. Iron wire is first 
wrapped about the die for the purpose of 
causing clay to cling to the smooth sur- 
face of the work, this substance being put 
on to cover all parts of the die not re- 
quired to be hardened. This method may 
be used with success on most any class of 
work. I use common stove clay, such as 
stove-dealers use, mixed with water and 
made just wet enough to stick well to the 
steel, then place the work in a slow fire 

















THE DIE TO BE HARDENED 


until the clay becomes dry, when more 
heat may be applied. Never 
the clay to remain on the work longer 
than for if left any 
length of time rust spots may appear on 
the finished work. This method has been 
a great help to me. 


allow 


necessary, on for 


t may be an old way, 


but it is new to me. 


S. A. RIspon 





Strenuous Shoveling. 


At page 83 of the current volume you 
quote Mr. Robert Quayle on “Football 
and Locomotive Firing,” he speaking of 
the fireman as putting 15 tons of coal 
through an 18-inch door upon the fire 
in a run of five or six hours. 

In unloading iron ore at the Lake Erie 
docks the ore shovelers are paid by the 
ton, and the following records have been 
made: 
ton on straight work and a maximum of 
18 cents per ton cleaning up, after 80 per 
of the cargo has been removed by 
automatic machines. Men working at the 
18-cent rate have made as high as $12 per 
day of ten hours, which means that 6.67 
were hour. 
Working at the 13-cent rate, with eight 
men in the hold shoveling into one-ton 
buckets, each man can handle from 5 to 
6 tons of ore per hour, and sometimes a 
rate of 8 tons per hour has been reached, 


The prices paid are 13 cents per 


cent 


tons of ore shoveled in one 
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the daily wages running up to $6.50 to 
$7.80. The figures on ore shoveling were = : 
given in an article by H. E. Scott, in the ] 

journal of the Worcester Polytechnic In- 


stitute, on ore handling at Conneaut, Ohio. i] \ 
I have observed similar speeds of shovel- | i= 0) 
ing at Cleveland, Ohio. From the above 4 
it would seem that the locomotive fir = + ie” ae 
man does not hold the shoveling record od SN 

A. D. WittiaMs, Jr. aaa 7 . " ‘ 


A Friction Clutch and a Hanger. 
Fifteen or twenty years ago it was quite | 
the thing to take out patents on friction 























clutches, but even now almost everyone 
who has uses for them has at least one 
by which he swears. Among so many \ 
who each have the best clutch there is | 
little hope for me, but I claim the dis 
tinction of having made the one which is 
cheapest to manufacture. At the same 
time, while it is a long way from being 
perfect, it is as good as any of the others 





Fig. 1 shows this clutch. Referring 
especially to the section, A is the hub of 
the pulley, and B the friction band which ‘Bi 
tightens on the hub. C is a short shaft as 
with an eccentric end turned on it at D. ie. oe oe, 
This end goes through a hole in the flat WO 13 
head of bolt E. When shaft C is turned ~ 
it will tighten bolt E and draw up band B, a 


making it pinch the hub of the pulley. Ad- \P : at 
justment can be made by means of check- | / / 














nuts G. To turn the eccentric shaft C sie 
we have the lever H, which is lifted by FIG, 3. A SELF-ADJUSTING HANGI 
spool K. The friction band B is driven — ae i 
from the shaft by a dog-bolt at L, which ‘°° be, is shaped so that as the stress on turret lathe. It is jig « rilled for the set- 
passes through the hub M, which is se- lever H increases, the slope of the spool screws and dog-screw | — ies 
cured to the shaft by two set-screws, Decomes less, so that the pressure on the bored and faced on ap side only, at one 
Lever H is held from flying out from shipper lever remains practically constant. setting oo ge — so — 
centrifugal force by a swivel spiral spring [his is finished all over, and is neither 1 ae ae Ce ee oe eee 
connecting it to hub M. more nor less expensive than the corre- tc shaft and the dog-screw in a )18. 
It will be seen that there are only five sponding part of other clutches. Hub M no. So ee eee 


Pasa “ . . shaft C and lever 7 are two pieces—one 
principal parts. The spool K, which is is chucked and faced on one side only, 


; > * of cold-rolled steel, and the other a steel 
the same as any other clutch spool ought and is finished at one chucking in the 


casting brazed together at O. The eccen 
tric end is turned on C by means of the 
holder shown in Fig. 2. This is a split, 
hinged holder which screws on to the 





nose of a lathe spindle I have used 


these holders for a number of purposes 


| and find them very convenient. Lever H 


is drilled, but not reamed for brazing. 


H 
ce) 

i : -— Adjusting bolt E is a rough bolt, either 
T) = or left black or turned roughly 




















forged 

out of a flat bar on the screw machine. It 
is cut on the bolt cutter, and then the 
head is drilled, but not finished in any 


other way 


D These operations and the assembling 
Ye es cost only a small amount, if done in quan 
WW = - -_ tities. The exact figures I have not at 
LH” 
\ 
_| 


7 





_J hand, but, as I recollect, the total labor 

K cost for a pair of clutches with a double- 

end spool for 1 11-16 inch shaft is less 

than $1. The only careful work required 

i is in getting the mating faces of the band 

Ne and hub square, and in having hub and 
band both good fits 














In connection with this clutch I use 
Cen ee the hanger shown in Fig. 3, which is a 
FIG. I. A FRICTION CLUTCH. close second in the way of expense The 
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box requires chucking and squaring on 
both ends, one end being attended to when 
it is chucked; the other end is counter- 
bored under the upright drill after having 
the scale ground off. Oil holes also have 
to be drilled. 

All the machine work on the hanger it- 
self is to drill and insert stud P for the 
drip cup. The box is secured by the pro- 
jection at FR, which rests in the cored 
cavity and is secured by a set-screw S$ 
with check-nut 7. This set-screw, in- 
stead of turning in a tapped hole in the 
hanger, is put through a cored hole and 
through nut W, which rests loosely in a 
cored cavity in the hanger. It will be 
seen that this allows the box fully as 
much play as any of the hangers used, 
except the ball-and-socket kind. The hole 
for the shipper rod is cored large enough 


so as not to require drilling. The drip- 
cup has to be drilled and tapped for the 
stud shown. E. H. Fisu. 


Worcester Polytechnic Institute. 





Machine, Versus Hand Filed Band 


Saws. 

It seems to the writer that “Homo,” at 
page 840, fails to mention the strongest 
reason for the use of a filing machine for 
saws. It does not seem to be realized that 
the limit of the cutting capacity is the 
amount of sawdust carried by the teeth. 
If the teeth are unequal in length, the 
longest ones become filled with sawdust 
and the others do not work to their full 
capacity. DRAFTSMAN. 





‘“Customs-Law Foolishness.’’ 
Regarding the Renold incident, 
referred to at page 34, I can cite some- 
thing even more outrageous. A customer 
in Belgium received one of our machines 
with boring bar slightly damaged, and he 
asked us to replace the bar with a new 
one, as he did not feel to make a 
sufficiently good bar. The boring bars of 
my machines are hand fitted, and as they 
cannot be made interchangeable, we had 
our customer send us a ground steel gage. 
When this gage was received at the cus- 
tom house we had to pay the duty on it, 
although all the particulars were carefully 

explained to the custom house officer. 
I am quite safe in the statement that 
there is no civilized country with a cus- 


Hans 


able 


toms tariff designed as thoroughly as ours 
for the benefit of the few at the expense 
of the many. I think it is a mistake to 
suppose that actions like these are due to 
stupidity or foolishness. On the contrary, 
it is my firm conviction, based upon care- 
ful many 
years, that the minds which have origin- 
ated our present tariff are of the keenest. 
The problem of how a few people may ac- 
cumulate a vast amount of wealth by spe- 
cial legislation has never in the history of 
the world been solved as thoroughly and 
as completely as it has in the United 
States; and it seems to me that the stu- 


observation extending over 


AMERICAN MACHINIST 


pidity is not on the side of the custom 
house, but rests upon the deluded public, 
which is willing to stand such exactions. 
Unless I am greatly mistaken, there is a 
cloud on the horizon which means very 
stormy weather for the American manu- 
facturer seeking export trade, of which 
the “boycott” of our cotton goods by the 
Chinese is an example. 
Henry B. BINSSE. 
Newark, N. J. 





A Little Sand for the Straw Boss. 

I have been very much interested in the 
various communications about the “Straw 
Boss.” It is my private opinion that all 
Mr. Straw Boss needs is a pinch of sand 
in his neck. He has the sand all right 
now; if he hadn’t he never would have 
written such a good article, and if the 
whole truth were told I think we would 
find that he isn’t the straw boss any 
But there are lots of them left, and 
the advice given comes in pat. 

When I started in as a boss I had a 
few words put in my ear by an older 
foreman, and it did me a lot of good. It 
was the pinch of sand that I needed down 
my neck at that time. Boiled down, the 
advice was this: 

Never ask for a new tool or machine, 
or to try a new method of producing 
work, or to make any kind of a change 
unless you are dead sure you are right, 
and then when you have once asked, keep 
right on asking until you get it. Never 
let up if you don’t get it. 

A foreman whom I know well headed 
one of his shop notes this way: “Mr. 
Superintendent: This is the first page in 
a new note book, and, if necessary, I will 


more, 


use every page of the book to convince 
you that we need that new 20-inch lathe 
to fill that pulley order at the date we have 
promised it.” He got it. Another note 
on a_ different matter was _ headed: 
“Twenty-fifth prayer.” It was profane, 
but it got the goods. 

If you fire a man for a good cause (and 
do not do it for any other reason), have 
If the firm insist on his 
coming back, get out and quit. Don't 
worry about the wife and babies; there 
are lots of firms looking for a man just 
like you. 

I built a house once in a one-shop town. 
Don’t ever do that, boys. I 


him stay fired. 


moved in 
and three months after my wages were 
cut 50 cents per day; I was the only man 
cut, and I had the wife and babies, too. 
Did IT stand it? 
year and came back to the same shop un- 


I left town, stayed one 


der a new superintendent at $1 more per 
day than I had when T left. 

We all get into shops where we do not 
make good, but that is no discredit to a 
man. The same bar of steel will not make 
a razor and a cold chisel, and a man may 
be a good foreman and yet not fit the 
cavity he has dropped into. 

Mr. Straw Boss says the superinten- 
dent has a habit of “buttin’ in.” I saw 
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a case of that lately, and it did me good to 
see how the foreman handled it. He had 
started a man in on a press job, left the 
room a minute and came back to find the 
press stopped and the man taking the 
tools out. “What is that for?” “Why, 
the Super came along just now and said 
to trim those forgings over there first.” 
“Put those dies back and finish that work, 
and remember hereafter that I, and not 
the superintendent, am foreman of this 
room.” The superintendent was still there 
and heard every word the man said. He 
turned away and left the room, and I 
never knew of his “buttin’ in” again. 
That foreman didn’t stay long; he didn’t 
get fired, but he got too big for the job, 
and he went up the ladder and his name 
now appears in the advertising columns 
of this paper. 

One thing more. Never ask a man to 
do a thing that you would not be willing 
to do if you were in that man’s place. 
“Tote fair.” 

A. P. Press. 





Roller Bearings for Loose Pulleys. 

The loose-pulley question seems to be 
getting its share of comments in the col- 
umns of the AMERICAN MACHINIST, and 


Tight 


Pulley Spacing Ring 












Rollers 





LOOSE PULLEY WITH ROLLER BEARINGS. 


to help a good thing along, would be 
pleased to submit the following: At 
page 836, F. C. Mason solves the loose- 
pulley problem in a thorough and prac- 
tical manner, but I believe it could be 
made more practical by slightly coun- 
terboring the hub at the center and mak- 
ing two sets of rollers of such length as 
to permit a spacing ring to be introduced 
as in the sketch, thus preventing the ten- 
dency of the rollers to bind and cause a 
wabble motion which might occur after 
contirued use and wear should the rollers 
extending the full length of the hub not 
quite fill the periphery of the bored-out 
space. Then another thing to be con- 
sidered is that the stock remaining in the 
hub after being bored might be insuffi- 
cient to permit such practice. However, 
I do not presume to say that the addi- 
tional cost of introducing the two sets of 
rollers separated by the spacing ring 
would be more favorable in view of expe 


rience, but believe the method to be a 
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better design. This principle is shown in 

specifications of Patent No. 745,959 for 

friction clutch issued to Nat Fox, C. A. 

Little and myself. L. Scorr LitTLe. 
Springfield, Ohio. 





Layout and Construction of Cams. 

The excellent series of articles just pub- 
lished in the AMERICAN MAcHINIST is 
undoubtedly a very valuable addition to 
the literature on the subject of cams, 
which is somewhat scarce in so practical 
a form; and although the writer of the 
series entered very fully into the subject, 
there was no instance given where wear of 
the cam roller or its bearing pin would not 
affect the motion given to the lever or 
slide, as the case might be. There are cases 
where such variation is not permissible 
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shown in detail later. In some cases it is 
also possible to adjust the length of stroke 
of the working end by means of the cam- 
roller pin, which is eccentric on the por- 
tion where the roller runs, as compared 
with its bearing in the lever. A simple ar- 


rangement of such a pin and roller is 


shown in Fig. 1, which requires no ex- 
planation. 

The writer was for 10 years chief drafts- 
man at the Linotype Company’s works in 
Manchester, and during that time designed 
a larger size than the ordinary machine, 
United States 
[he large machine turns out the “line o’ 
type” for books or magazines any length 
up to 42 pica ems (7 inches) and any face 
up to “English” 3-106 
thick), which is a large piece of metal to 


which was first made in the 


(practically inch 
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LAYOUT AND CONSTRUCTION OF CAMS 
at all, without entirely spoiling the work- produce with perfect type characters all 


ing of the machine or causing a break. 
Now it is impossible to prevent wear, and 
so some other means must be adopted, 
and a useful purpose may be served by de- 
the Linotype 
the diffi- 
culty has been very simply overcome. 
This machine is undoubtedly one of the 
most ingenious ever made, and the almost 


scribing one instance on 


composing machine, in which 


human movements of its various parts are 
produced by levers, in several cases actu 
ated by springs, while 
lengths of movements are controlled to a 
great extent by cams; 
to be noted is that it is in most cases pos- 
sible to minutely adjust the relation be- 
tween the working end (if one may so de- 
scribe it) and the cam roller, as will be 


the times and 


but, a special point 


However, to return to the 
question of cams and levers: 
the 
(from which the cast is made) 


along one edge. 
In one posi- 
matrices 
is trans- 


tion in the machine line of 


ferred endwise from a box to a bar with 
teeth, and, later on, from this bar to an 
other one which teeth 
the parts in absolute alinement, one 


with another, the matrices cannot be trans 


also has Unless 


are 


ferred, and the difficulty is got over in 
the following manner 
Fig. 2 shows roughly at A the matrix 


B is part of the 
frame of the machine and is shaped at C 
for A to bed into. A is pivoted at D to 
subsidiary lever E, which is pivoted at F 


bar in its top position 


to main lever G, of which only the center 
line is shown, this being sufficient for our 


purpose. Spring 


on adjustable stop A, 
lever G; another spring L kee 
so as to lead into C properly 
Cam I actuates lever 2 through roller 3, 
but this lever is not rigidly fixed to G, a 


spring being 


In p ckets M on 


lever 2. A bolt 1s 


interposed 
lever G the 
passed through the spring M and 4, and 
locknuts 


and 4 on 


are used to regulate the tension 
when erecting the machin 

Let us suppose bar A to be just arriving 
on frame B, which it does very 
gently, owing to the shape of the cam at 
point 5. Now 


that the spring in M and 4 


against C 


A can move no further, so 
is slightly com- 


pressed as the portion of the cam between 


points 5 and € passes under roller 3, and 


from 6 to 7 being circular, no further mo- 


tion takes place, but A is firmly retained in 


its position against B and C, which gives 


the necessary alinement. In the lower 
position, shown dotted, where a transfer 
of the matrices takes place from box to 
bar, A comes to rest on N and O, which 
are fixed to the frame 

[he resting period begins when point 8 
on the cam comes under roller 3 and c 
tinues till point 9 comes ther¢ Between 
these two points the roller is not in con 


that { can 
or 


tact with the cam at all, so 


not by any inaccuracy 
wear be out of alinement. It should be 
noted that as A leave 
C the 


possible small 


ts top position at 


a] 


spring betweet end 4 opens out 


slightly, thus altering the relation between 
- 


the center of roller 3 and pin F of lever 


G, and allowance must be made between 


points § and 7 for this small chang: 
It will be seen from the above descrip- 


tion that it is quite feasible to transfer 
the matrices endwise to the teeth on bar 
{—which are shown about half. size 


] 


but that it would be practically impossible 


unless the parts came to rest in the manner 


described, as any very small error in the, 
cam or length of lever would affect the 
stroke of the lever 
F. C. Dorpy 
Coventry, England 


The Limit of Power From a Ton of 
Coal. 
&cs8& note 


says, “A 


when put through 


At page is a which 


ton of bituminous coal, 


a gas producer, can be made to develop 


two and a half times as much power as 


when burned under a steam boiler.” 
There are modern engines running with 


the consumption of 1% pounds of 


per horse-power-hour. If any person can 


develop 2% 


furnish a mechanism that will 
horse-power with that amount of coal, he 
has a nice thing 

A gas engine for small powers will fur- 
nish power cheaper than the small non- 
and can be made to be 


Bitu- 


condensing engine 
the large engines 
the 
in a producer for this pur- 


as economical as 


minous coal, however, is not proper 


thing to us« 
pose, as the apparatus is too expensive to 


install and operate. A producer using an 








thracite of pea or buckwheat size is less 
expensive and simpler to operate, and a 
engine can be operated as economi- 


as the larger and highest type of 


gas 

cally 

steam engine, in some cases coming down 

to I pound of coal per horse-power-hour. 
W. E. CRANE. 

[The statement as quoted is entirely too 

restricted to such 


broad of course If 


small sizes of engines as are generally 


engines are considered 


Ep. | 


used, where gas 


it is true enough 





Peculiar Action of a High-Speed 
Steel. Tool. 


[ will try to describe an occurrence that 
I have lately experienced, and which I 
cannot understand 

\ number of pieces of annealed crucible 
The 


pieces were, when first cut off the bar, 


steel were to be turned 


tapering, 


15-16, 1% and 1 3-16 inches diameter, and 


all were 71% inches long. They were held 
between centers and turned with the aid 
of a taper attachment. The lathe being 
swing—the back gears 


The tool was of Novo steel 


small—12 inches 
were used. 
forged and hardened in linseed oil—not 
ground on a dry emery 


I had to regrind the tool after 


tempered and 
wheel. 
roughing two pieces, consequently was not 
very enthusiastic about using high-speed 
steel. There was no trouble experienced 
from the cutting edge breaking; so, being 
in a hurry, the work was not stopped, and 
I decided to see 
creased, as about as good results had been 
using sel f-hard- 
ening steel. The depth of cut was about 
.048 inch, and the feed about 42 per inch 
The back gears were thrown out and the 


if the speed could be in- 


obtained when common 


belt put on the largest step, which caused 
the spindle to make, while cutting, not 
less than 223 revolutions per minute, by 
actual test with a speed indicator. Here 
is where the (to me) 
The tool would stand up and not require 
eight to twelve 
pieces had been roughed out. The chip 
came off beautifully colored from a dark 
brown to a very light blue, and even then 
the tool was in far better condition than 


when two pieces were roughed out with 


surprise came in. 


sharpening until from 


the back gears in. 

In order to see what the result would 
be, the back gears were again used, feed 
and depth of cut being the same, and the 
result was more frequent grinding, though 
the work made only 93 revolutions per 
minute, which gave a cutting speed of 
about 27 feet per minute. 
were again thrown out, and the tool stood 
for twelve pieces, the cutting speed in this 
Of 
course there have been published accounts 
of high-speed steel cutting faster than this, 
and taking cuts that are not to be compared 
with this; but that is not what I puzzle 
over. Why did the tool fail at the slow 
speed and do from four to six times the 
work at a speed more than twice as fast? 


The back gears 


way being about 68 feet per minute 
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After each grinding the tool was touched 
up on an oil-stone in order to get a finer 
edge. 
This 


of an 


the instance 


Eastern manufacturer, to whom I 


article is written at 
had written an inquiry for a lathe and 
The 
work spoken of in the foregoing are not 
the the letter to the 
lathe maker, yet the cutting tool and the 
the Che 
At no time was there 


mentioned these facts pieces of 


ones mentioned in 


results were same turning in 
all cases was dry 
any chatter, either with or without back 
gears. Tom HULING. 
A Shaper With Slides and Guides of 
Equal Length. 

With reference to the above principle 
of construction which Prof. Sweet has so 
inclose a photo 


long advocated, I you 
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idea being of course, that the head and 
ram be moved backward or forward to 
get the position desired, while the stroke 
of the slide, whether short or long, would 
The 


longi- 


always be cenzered with the guides. 
slide would have no adjustment 
tudinally and would be fitted to have its 
flush the 
6-inch stroke 
would be 3 
and 3 inches forward 
out of the guides. This would make the 


wear equal and the slide would always 


central with 
guides; that is, if 
taken the 
backward 


normal position 
say, a 
were movement 


inches 


work properly and produce good straight 
work. 

There can be no question, I think, about 
the advantage of such a construction so 
far as the slide only is concerned. Now 
what disadvantages has it? 

It could, | 


believe, be more quickly set 
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SHAPER WITH 


graph from a patched-up rough sketch 
showing its application to a shaping ma- 
chine. 

I am of the opinion that such a con- 
would very materially improve 
and quality of a shaper, more 


struction 
the truth 
especially as its weak point as now con- 
structed is the unequal wear of the slides; 
every shaper with which I have had to do 
very soon became more or less worn in 
the center, and if adjustment were at- 
tempted would work hard at the ends. 

I cannot see why some arrangement of 
the kind shown would not answer all the 
requirements that the present construction 
does and it seems possible it might do 
more, and at the same time insure a good 
working slide. 

I think the sketch, rough as it is, pretty 
well explains what I wish to convey, the 


SLIDES AND GUIDES OF EQUAL LENGTH. 


to a given stroke and position than the 
ordinary crank shaper, for the simple rea- 
son that the stroke would be set at once 
to graduation, after which it would be 
necessary only to move the slide to either 
its forward or backward position, and then 
slide the ram to bring the tool in the 
right position and clamp it there, thus 
having only one extremity of the stroke 
to consider instead of both, as in the or- 
dinary shaper. 

You that I 
length to the rear end of the guides and 
cut some off the front end of the slide, 


will see have added some 


and the effective wearing surface is in- 
creased. The have to be 
bored and the ram turned, but this would 
be compensated by the saving of the work 
required for fitting the head and the ad- 
justing arrangement for the slide. 


slide would 
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lend itself to 
swiveling around for angular cuts quite 
as well as the present swivel head does. 
The front end of the slide would perhaps 
carry a graduated ring, and the ram would 
have a line cut true with its axis to coin- 
cide in the usual way. 
could be made solid, and for stiffness this 
form would be at least equal to the old. 

As compared with the usual construc- 
con- 
venient, rigid, accurate or durable. On 
the contrary it would probably excel in 
some of these qualities, and in addition to 
this it gives the “all-important” feature of 
a perfect pair of slides. 


This construction would 


The ram and head 


tion it does not appear to be less 


Not every person even among engineers, 
stops to think that the slides of a machine 
are the master gages or straight-edges 
to which they work, and that it is impos 
sible to produce a surface straighter than 
the slides used in the production of same. 
the 
right, and that they 


It is therefore of utmost 
that these 


stay right, if accurate work is desired. 


importance 


slides be 


London, Eng. H. E. Brown. 

[Many years ago we published a draw- 
ing by Prof. Sweet showing a _ shaper 
constructed upon this principle, but so 


far as we know no machine has been built 
embodying it.—Eb.] 





Spring Connection for Hoist. 

A small, rapidly running cage-hoist was 
erected in a biscuit factory for the pur- 
pose of the one 
floor to another. Owing to the sudden 
jerk given to the cage at and 
stopping, many of the were 
broken, so that eventually the hoist had 
to be put out of operation. To remedy 
this jerking, the arrangement 


carrying biscuits from 


Starting 


biscuits 


shown in 


A A 


C ©) 
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SPRING CONNECTION FOR HOIST. 

Fig. 1 was adopted. A is the eye in which 
the chain was fixed, B a flat iron bar on 
the top of the cage. This worked very 
well for some time, but soon the old 
trouble was renewed by rods C catch- 
ing in the holes in D, so that this arrange- 
ment had to be favor of 
Fig. 2, the old spring being cut in two 


abandoned in 


AMERICAN MACHINIST 
and inserted as shown. This arrangement 
has given satisfaction ever since. 

R. Mititar Gray, B. 
Cincinnati, O 


Sc. 


A Japanese Twist-Drill Experience— 
Effect of the War. 


Enclosed photo of a 
drill. 


that it may interest some of your readers, 


you will find a 


fragment of a 3-inch twist Hoping 


I have had it photographed. It came about 


in this way \fter hardening this drill 
there was noted a crack about an inch 
long at a right angle to the axis of the 
drill at the position marked A. A few 
light raps caused the drill to fall apart, 
and show this fracture. It was found 
that only the lighter colored parts of th 
section had held the drill together. The 
cause of this failure was too sudden cool- 
ing. Desiring to effect an extra degree 
of hardness, it was plunged into tepid 
water before cooling off m the oil bath 
By the way, it may interest you t 

















\ FIRE-CRACKED TWIST DRILL 
know that mechanical engineering trade 
is rather a gainer by this war. At first 
a sudden increase of machine tools far 
exceeded the supply of machinists. Their 
wages have gone up about 30 per cent., 


but the increase in volume of work quite 
this 
cent 


compensates for increase in cost. 
About 70 of war supplies is 
furnished by markets. This 


keeps all kinds of trade busy and in the 


per 


domestic 


business world there is nothing to re- 
mind one of the great conflict we are 
engaged in. GoMPEI KEWADA 


Kobe, Japan. 





A Shop Lamp Fixture. 
Having read the article entitled “The 
Hoegner Workshop Pendulum,” at page 
333, | am prompted to send the following 
description of a lamp bracket which is in 
constant use every day and gives entire 
While it not do as a 


satisfaction will 


substitute for the pendulum, it being 


necessary to be used along the wall, yet 
by those who have been changing a hang- 
ing lamp to hooks and nails or by taking 
in and letting out various cords to secure 
the proper position, I am sure the follow- 


The sketch 


ing device will be appreciated 


almost self-explanatory. A is a block 
to which bar B is pivoted. Bars B and ( 
are slotted to admit bars C and D 
A 
E Cc 
A 
= B 
; = 
I 
( 
’ 
D Db 
A 
\ SHOP I PORTER 
e being pivoted together with bolts, 
s shown. The lamp cord is inserted 


behind 


bar C, and 


the lamp is hung on a hook on bar D, be 
ng removable, so it may be used as a 
hand-lamp, which often desirable, as 
when looking under the bench, etc 

The device is made entirely of wood, 
and the dimensions given seem to be the 


necessary rigidity 


without being clumsy. It is wholly uni 
ersal within its range, and its range may 
vary required with different lengthed 
bars. The bolts give the required tension 
which may easily be taken up at any time 
if it should become loose. When not in 
ise, it can be folded up and back out of 
the w 

The whole device is so simple, and can 
be made with so little expense, and yet it 
answers the purpose so admirably that I 
consider it far superior, for the workshop 


use, to the pendulum above mentioned. 


L. F. B. 





Putting a Sea-Cock on a Ship’s 
Bottom. 

A good many years ago, while repair- 
ing a small sea-cock on the bottom of a 
ship in the harbor of New York, the men 
who were doing the job became fright 


ened at the inrush of water, and took to 


their heels In consequence, the ship 
sank. While I mention this as an intro 
duction, the only bearing it has on my 
story is the fact that it happened a few 
weeks before the occurrence I am abou: 


tu recount, and to it is due the fact that 


certain of those interested were greatly 
excited. One of the Red Star fleet had 
been equipped with a governor of the 








94 


class which depends upon the pressure 
of the sea water upon a diaphragm for 
opening and closing the throttle valve. 
The action of this governor had given the 
chief entire satisfaction, and 
upon hearing his report, Mr. Doran— 
then superintendent engineer of the Red 
Star line—ordered two more to be put 


engineer 


in other ships. The governors arrived in 
due time, and Mr. Kennedy was sent for 
by Mr. Doran, who asked him if he 
thought he could do the job, which, among 
other things, required the drilling of a 
24-inch hole in the ship’s skin away aft 
in a pocket, and down as near the keel 
as possible. On receiving a reply in the 
affirmative, he asked, “How are you go- 
ing to drill the hole?” 

“T don’t know yet, but I’ll get it done,” 
“Just get the chief 
officer to mat of several thick- 
nesses of canvas and have two ropes 
made fast to it; pass one rope under the 
ship and pull the mat into place where 
the hole is to be. As soon as the drill is 
through, the pressure of the water will 
force the mat up against the plates and 
stop the leak,” said Mr. Doran. 

“That would be all right on a flat or 
round plate, but just at that point the 
plate is hollow, and all the pulling pos- 
sible on those ropes will not pull the mat 
up against the plates,” said Mr. Kennedy. 

“Now, you just go ahead and do as 
you have been told,” replied Mr. Doran, 
“and call me when everything is ready.” 

So Mr. Kennedy laid out the 2%-inch 
hole the for 
bolting the sea-cock on the inside of the 


said Mr. Kennedy. 
make a 


and ¥%-inch tapped holes 
The mat was made and pulled as 
The %- 
inch holes were drilled and tapped first. 
a very obtuse-angled flat drill was 
used on the 2%-inch hole. This was put 
in until the water began to leak in, and 
only a thin sheet of steel remained to be 
Mr. Doran and 
A 2%-inch steel 


plate. 
nearly into place as_ possible. 


Then 


punched through. Then 
the chief were sent for. 
taper mandrel was at hand; the end of 
this was placed in the hole, and a blow 
with a the thin sheet of 
steel out. A 2%-inch tapered wooden 
plug had been prepared, and the steel 
was withdrawn. As soon as it 
was out of the way, Mr. Kennedy tried 
to put the end of the wooden mandrel 
into the hole, but the rush of water was 
too strong for him, knocking his hand to 
one side as soon as he got near the hole. 
After two attempts he sat down on a 
frame to think. In the meantime the 
water was rushing into the pocket. Mr. 
Doran and the chief were shouting first 


sledge drove 


mandrel 


for the bilge pump to be set away on 
the 
what Mr. Kennedy was going to do to 
the leak, 


absolute failure in this respect. 


bilges, and then wanting to know 
mat had been an 
Mr. Ken- 
While 
all the shouting was going on, he was 
whittling the wooden plug to a_ sharp 


stop as the 


nedy was the coolest of the lot. 
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point. This done, it was easy to enter it 
against the force of the water, and a 
couple of taps with a hammer drove it 
into position. It was then sawed off and 
driven into the hole until it was within 
Y% inch of being driven through. The 
sea-cock was then put on and the tap- 
bolts screwed up tight. The cock was 
left open, and an iron rod was put 
through and the wooden plug driven out. 
After withdrawing the rod and closing 
the sea-cock, the pipe connections were 
put in place. DrxIE. 





A Peculiar Movement. 
The half-tone shows a mechanical move- 
ment devised by Edward Board, 618 Chest- 

















A PECULIAR MOVEMENT. 


nut street, Philadelphia. It was used on 
a machine for knurling thimbles. The 
pinion is fast on the shaft carrying the 
pointer. The large gear is kept in mesh 
with the pinion by two links—one on either 
side. Rigidly fastened to the gear is a 
connecting rod one end of which swings 
on a crank-pin at the other end of the 
shaft upon which is the crank handle. 
Turning the crank continuously in one 
direction swings the pointer to and fro 
through a little more than 360 degrees. 
The movement imparted to the pointer is 
entirely different to what it would be if 
a rack were substituted for the gear. 
DIXIE. 





Ordering Emery Wheels in Germany. 
In ordering emery wheels there is often 
unnecessary writing and sketching em- 


Naxos-Union Frankfurt-Main 


ZZ _ IZ, 





Naxos Union, Frankfurt Main 





ORDERING EMERY WHEELS IN GERMANY. 


ployed, and for all that the orders are 
often either too full or not full enough, 
so that they cannot be filled easily or cor- 
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rectly. To remedy this the Naxos-Union 
Company, Frankfurt-on-Main, has de- 
vised, for the use of its customers and 
agents, a very simple system. A _ sheet 
of gummed paper bears the general shapes 
of all the styles of wheels manufactured 
by the company; these are furnished with 
dimension lines, and the customer or 
agent can fill in the dimensions just where 
there is place therefor, and nowhere else. 
This obviates the danger of leaving any 
dimension to the imagination or memory 
of the manufacturer. The sketches being 
readily separated from one another by 
means of perforations, the system leaves 
little or nothing to be desired. Each 
stamp-like sketch is about 134 inches long 
and 1 inch high. 
RoBert GRIMSHAW. 
Hanover, Germany. 





Device for Use in Planing Short and 


Thin Pieces for Patterns. 

The accompanying sketch shows a 
handy tool for use in the wood shop where 
a hand surface planer is in use. 

It will be noticed that the device close- 
ly resembles in appearance the ordinary 
hand plane, and work is done with it in 
a manner similar to that tool, with the 
exception that this carries the work over 
the revolving blades of the machine, in- 
stead of it being passed over the piece be- 
ing worked. It is intended for short and 
thin pieces, for patterns, etc., and it is 
necessary that the bottom surface should 


A 








DEVICE USED IN PLANING SHORT AND THIN 
PIECES ON PATTERNS. 


be perfectly flat, so that the pieces being 
worked may be made of even thickness, 
straight and true. 

The use of this tool eliminates nearly 
all of the dangers that attend the opera- 
tion of planing short and thin pieces on 
this machine, and having seen it in but 
few shops I believe that its use is not as 
general as it should be. The dimensions 
here given are, of course, not necessary, 
but merely show what has been found con- 
venient for general purposes at our shop. 

W. M. Fox. 





Vegetables are sold in Flintshire in 
“Lippins”; a Lippin equals % gallon. A 
“Molley” for vegetables, in Chester, equals 
3% gallons. A “Molley” for vegetables, 
in Northamptonshire, varies from 12 to 
40 pounds, there being large and small 


Mollies. 
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The Plight of Technical Graduates. 
Items have from time to time appeared 
in the foreign technical journals referring 
to the deplorable state of the technically 
educated engineers of Germany with 
respect to wages and terms of employ- 
ment. Referring to this subject, we have 
received from a Berlin reader a letter 
from which we abstract as follows: 

“The necessity for doing something to 
improve the condition of technical grad- 
uates in Germany became so apparent that 
about a year ago a society was started for 
this purpose. It now has a membership 
of about 3,500 and is growing rapidly. It 
is stated that there about 500,000 
mechanical and civil engineers, designers, 
draftsmen, and factory clerks 
employed in Germany, and the salaries 
paid to many of these are below what is 
regarded as the living wage. For in- 
stance, it is stated that half of the men 
mentioned receive the pay of 100 to 120 
marks ($20 to $25) per month, that one 
of the largest electric manufacturing com- 
panies- in Germany employs technically 
educated men on weekly and daily salary, 
and discharges them without notice; clerks 
in this factory being employed at as low 
a rate as 80 marks, or about $20 per 
month. Another large concern has made 
contracts with its technically educated 
employees under which they are not al- 
lowed to tell anyone what their salaries 
The organization referred to seeks 
to improve these conditions, and also to 
introduce the co-operative 
supply much the same as it is practiced 
in England. In this connection it is 
stated. that were in the German 
technical colleges im 1890-91, 5,432 
dents, 1904-5 these colleges had 
15,866 students, so that the pressure for 
employment has become so intense as to 
be distressing and men wanting positions 
frequently advertise to pay those who 
secure for them such positions. The so- 
ciety is also sending out printed matter 
advising parents to keep their children 
out of the technical schools and colleges, 
and giving the reasons why that should 
be done.” 

There can be little doubt that the facts 
set forth in our friend’s letter have much 
to do with the number of German techni- 
cal graduates who find their way to this 
country, hoping to better their condition. 
They leave a condition of affairs which 
seems well nigh intolerable to them, 
thinking that it can scarcely be worse here 
and may be better. Whether it is better 
or not is, perhaps, something of a prob- 


are 


chemists 


are. 


principle of 


there 
stu 
and in 


lem, and bearing upon this question we 
note an article published in a recent issue 
of our contemporary, Engineering News, 
in which article it is stated that there are 
in America 40,000 practicing engineers and 
15,000 engineering students. 
porary inquires what this ratio should 
mean to institutions for engineering edu- 
is that 


Our contem- 


cation, and its conclusion these 
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institutions should devote more attention 


to the commercial side of engineering— 
that is, to educating young men to be not 
only engineers, but business men, capable 
of handling engineering businesses. It is 
stated that the growth in the number of 
students taking engineering courses is 
steadily increasing, and that it is safe to 
say that nearly four thousand young men 
are going out yearly with the expectation 
of finding engineering positions; that this 
ratio of growth is about twice as great as 
is the rate of increase of wage earners in 
America, and by referring to statistics, it 
is shown that the proportionate number 
of graduates in 
practicing engineers is greater than is the 
case with graduates in law and medicine; 
so that it would seem from this that the 
professions of engineering are now, or are 
likely soon to be, even more crowded than 
the others named, which are notoriously 
overcrowded. 


engineering courses to 


Finally, our contemporary 
says, “The inevitable result of the facts 
above set forth is a severe competition 
among engineers for employment. It is 
a case of survival of the fittest, and the 
fittest often means not the man with the 
greatest ability, but the one with some per- 
sonal influence or the possession of some 
independent means that enable him to get 
or maintain a foothold that another cannot 
That the net result 


scale of wages and salaries 


reach. is to lower the 
in all branches 
of engineering work is a fact patent to 
all. 

“Indeed, we risk little in saying that the 
average holder of a civil engineering d 
gree spends half of his first three years 
for a job A 
surveying or drafting is followed by as 
position, 


yields less money than 


looking month or two of 


long a time seeking another 
which when found 
a union hodcarrier gets. And so long as 
the students re 


mains proportionately as large as at pres 


number of engineering 
ent, the majority of graduates must ulti 
mately find or create positions for them- 
selves in other lines than engineering.” 
The man who is always saying “there is 
room at the top” will go on saying it, but 
a little more room at the bottom would 
be of value to more people. Not every 
one can in the nature of things be at the 


top. 





Contract Let for the United En- 
gineering Building. 

We have received a letter from Mr. T. 
C. Martin, of the committee, in which he 
Says: 

The United Engineering Building Com- 
mittee has awarded a contract to Wells 
Brothers 
the construction of the United Engineer- 
ing Building, on West 39th the 
contract being for the sum of $795,000 


Company, of New York, for 


street, 
This does not include any allowance for 


the steam-heating plant, electric wiring, 
etc., but relates simply to the general con- 


struction of the edifice. The ground is 

already excavated and the work will be- 

gin forthwith. 
October, 1906, 


probable time of 


has been fixed as the 
completion and readi- 


ness 


A German Smoke Consumer. 
George H. Murphy, consular clerk at 
St. Catherines, Canada, 


Reports an 


sends to Consular 


account of a German system 


for consuming smoke and _ preventing 
waste of coal which is said to be very 
successful. The system has been tested 


at the experimental station of the Bava- 
rian “Revisions-Verein” in Munich, where 
it was found that 72 per cent. .of the com- 
bustible value of soft coal from the Saar 
district can be utilized when this smoke 
The conditions were 
unusually favorable at this station, but it 
that 


where the saving of coal will amount to 


consumer is used 


is confidently claimed almost any- 
The director of 
Frankfort, 


Germany, where the system has been in 


from 12 to 25 cent. 


per 


a rope and cable factory at 


use for some time, reports a minimal de- 
velopment of smoke only when fires are 
started or replenished; at other times no 
isible, and the saving of coal 
to more than The 


owners of the patent allow to interested 


smoke is \ 


amounts 20 per cent. 


factories a four-weeks’ trial, guaranteeing 


a saving of at least 10 per cent. in 
At the end of the four weeks a contract 
may be made for a period of five years 


the annual charge for the use of the smoke 


consumer d for keeping it in order be 


ing $125 to $175, according to construction 


Rapid Acceleration With Electric 
Traction. 


In order to maintain speed with fre- 


quent stops, the motors must have a high 
power of acceleration. In this respect 
the steam locomotive is sadly deficient 


The best rate that the engines on the New 
York loaded 


trains 6 miles per hour per second, 


elevated could reach on 
was 
while the electric motors can give in actual 


practice 1.5 miles per hour per second 


That is, im the first case 20 seconds were 
required to develop a speed of 12 miles, 
while only 8 suffice in the latter case. 


Furthermore, the elevated motors can be 
distributed the 
heavy concentration 


throughout train and so 


avoid On an ex- 


press train of eight cars in the New York 


subway there are five motor cars, with two 


axles each, equipped with 200 horse-power 


motors, so that the total power per train 


is 2,000 horse-power. This is the nominal 


rating, but the actual power, during a 


possible period of overload when acceler- 


ating, is at least 25 per cent. greater. To 


equal this in steam locomotive practice 


locomotives of the 


Barclay 


would call for two 


heaviest passenger type—Wnm. 


Parsons, at Purdue University. 
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Worthless Patents—and Other 
Things. 

A correspondent sends us a copy of a 
very recent United States patent, saying, 
“T think your Joke Editor will enjoy this.” 
The inventor is a resident of Hays[eed?], 
Kansas, and 
utilize some of the power “wasted” in the 
draft of a locomotive. A hood is placed 
at the side of the smokestack, with a fan- 
wheel in it, which can be swung into or 
out of the “draft.” This wheel is to drive 
an electric generator, and a wire from the 
generator is carried into the flues, prefer- 
ably at the point where the water is cool- 
est, and the electric current is to do what 
it can toward heating the water. 

The patent papers are well gotten up, 
with drawings, ample and 
clear six “claims,” of 
which the following is a sample: “The 
combination of a smokestack provided 
with a hood, said hood having oppositely 
disposed slots, a fan disposed within said 
hood, and adapted to project partly within 
said smokestack so as to be actuated by 
the exhaust therefrom, an electric gener- 
ator connected with said fan, means for 
shifting the position of said fan and of 
said electric generator, and an electrically 
heated flue connected with said generator 


his invention proposes to 


respectable 


description and 


and energized thereby.” 

Our correspondent asks: about 
the morality of Uncle Sam accepting jobs 
that can only result in loss and disap- 
pointment to the author?” There are 
other which be asked 
along the same line. Some of our corre- 


“How 


questions might 
spondents have recently been discussing 
the propriety of “doing worthless work to 
order.” We believe that the usual excuse 
offered in such cases is that it is difficult, 
if not impossible, to say whether or not 
a given thing will be useful, and that if it 
is new and may be useful it is considered 
to be proper to let it go through. Still, 
somehow, we do not like the spectacle of 
the United States Government taking the 
money of an inventor for the protection 
of a thing morally certain to be worthless 
We will not assume to sit in judgment on 
the action of the prominent firm of patent 
solicitors in preparing an application for 
such a patent. Their justification for do- 
ing so might be claimed to be equal to 
that of the machine-shop proprietor who 
does experimental work known by him to 
be useless, and yet most people would pre- 
fer to do work in the doing of which there 
was some small hope at least that the one 
who paid for it could get his money back 
without cheating anyone else. Besides, 
where the proprietor of a shop is simply 
paid for doing work in a certain specified 
way, and his advice and opinion are not 
asked for, the case is entirely different 
from that of a patent attorney, who, in 
taking a case, makes himself the repre- 
sentative of the inventor and must hold 
more or less confidential relations with 
him 
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Is Reading a Cause or an Effect? 


Owing probably to the natural tendency 
of mankind each to magnify the import- 
ance of his own particular vocation, Dr. 
Maxwell, the superintendent of public in- 
struction in New York city, in a recent 
article attributed the remarkable successes 
of the Japanese military forces to their 
excellent educational system, whereupon 
he is very properly taken to task by one 
of our bright newspaper writers, who as- 
serts that it is much more likely that the 
excellent educational system of the Japan- 
ese is due to their intelligence and to the 
possession of those qualities which have 
made them also successful in military 
operations. This has a bearing upon 
mechanical or engineering matters, and 
upon the effect of technical journals. We 
may find establish- 
ments in this and other countries where 
they are sure to have on file and properly 
indexed a complete collection of the vol- 
umes of this and other 
ing to their business 


machinery-building 


journals pertain- 
These are accessi- 
ble to draftsmen and others who may 
have occasion to use them, and are re- 
garded as important items of their equip- 
ment. These establishments are usually 
of the best character, and have connected 
with them men of the greatest ability— 
men who would be considered to be best 
with the 

On the other hand, 
plenty of 


able to dispense assistance of 
technical journals 
we find 
where they do not take the mechanical 
journals, or do not read them; or, if they 
do take them, they allow them to disap- 
pear and can never refer to them in case 
These are usually the establish- 
ments in this and other countries in which 
able men—men best qualified to dispense 
with assistance of this kind. It is natural, 
perhaps, to say that the general excel- 
lence of the first-named class of estab- 
lishments is due partly to the fact that 
men connected with them read and keep 
on file journals pertaining to their busi- 
ness; but as a matter of fact it is just as 
likely to be true that they take, and keep 
and refer to, the technical journals per- 
taining to their business, because they are 
first-class establishments, and because 
they have in them men with intelligence 
and enterprise enough to perceive the ad- 
vantage of so doing, and to see to it that 
such and all other facilities 
which will help the work are provided 
and made always available. It is a little 
difficult distinguish 
tween cause and effect in 
It is not usually true that a man has 
succeeded in his chosen vocation because 
he has been a reader of books and of pa- 
pers pertaining to his work, even though 
he himself may attribute his success to 
They have helped him, of 


success, or 


will establishments 


of need. 


facilities 


sometimes to be- 


these matters. 


that cause. 
course, but 
rather his standing and ability being due 
to reading, it is just as apt to be the other 
way, and that his reading has been due 


instead of his 
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to those qualities which have given him 
his standing and his ability 

industrial 
establishment soliciting subscriptions for 


The man who goes into an 
such a journal as ours, does not, neces- 
sarily, find on his list those who are most 
in need of such help as a journal can 
give, but rather he will have the names 
of those who least need such help, but 
whose knowledge, already possessed, leads 
them to think that more of it is desirable 
—enables them to perceive the importance 
of having more and of neglecting no 
means of securing it. 
When man 
ferring to, the literature of his trade or 
profession, don’t attempt to off 
hand he this he 
knows little, or because he knows much, 
until you know the man. Often the man 
doesn’t know. 
cause he much 
make him want to know more 


you see a reading, or re- 


decide 


does because 


whether 


himself Usually it is be- 


knows and enough to 


The Cost of Small Arms Ammunition. 


At page 33 we gave some facts regard- 


ing the recent bids for small-arms am- 
munition for the United States army, and 
noted that the three leading companies 


manufacturing such ammunition had put 
in identical bids at a price of $42.50 per 
thousand rounds. It will be remembered 
that in with 


officials expressed the opinion that this 


connection this, the army 
was a very high price, and thereupon, we 
asked the War Department to 


information as to the cost at which pre- 


give us 


cisely similar ammunition is made by the 
Government itself; in response to which 
we have received a copy of a letter writ- 
ten by William Crozier, Brigadier-Gen- 
eral, Chief of Ordnance, U. S. A., to the 
Military Secretary of the United States 
army, in which letter are statements bear- 
ing on this point. After referring to the 
bid of a company having no plant nor ex- 
perience in such a line of manufacture, 
General Crozier the letter 
ferred to: 

“The other three companies submitted 
identical proposals; their price 
$42.50 per thousand rounds. There was no 
competition either in the price, the time 
of delivery, or any of the other elements 
The price at which this 
ammunition is manufactured at the Frank- 


says in re- 


of the proposals. 


ford Arsenal is $30 per thousand rounds; 
which includes material and labor, light, 
heat, power, part of the deterioration of 
the plant, and part of the cost of superin- 
tendence ; that is, it includes all that must 
be paid from the appropriation for the 


manufacture of the ammunition, from 
which appropriation the purchased am- 
munition must also be paid for. The 
Frankford Arsenal price, however, does 


not include any charge for imterest upon 
the value of the plant, losses by fire, or 
the pay of the officers and enlisted men 
connected with the manufacture, but the 
the arsenal 


addition of 25 per cent. to 


being - 
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price would considerably more than covet 
all the charges which the private manu- 
facturer must take into consideration, 
except profit.” 

The amount added to the arsenal price 
is 41.0 per cent 


The Dead, or Matt Dip for Brass. 


The dead dip is the one which 1s used to 


impart a satiny or crystalline finish to the 
Che 
bright dip gives the smooth, shining and 
but the dead dip 


surfaces of ornamental brass articles 


perfectly even surface, 
produces a surface which is most beauti 


ful. When properly done there is just 
enough life to it to give a pleasing ap 
pearance, but yet not sufficient to giv 


false light reflections like a highly-polished 
It is by far the 


of any dip finishes, and can be u 


surface. most pleasing 
sed as a 
base for many secondary finishes 

How the dead dip happened to be dis 
unknown English 
that it 
discovered by a dipper accidentally leav 


the 


covered is probably 


treatises upon metals tell us was 


bright dip 
kind of a 


produced under 


articles in over 


No doubt 


would be 


but it 


ing his 


night some dead 


surface these 
circumstances, is questionable, un 
less the dip happened to be loaded with 
salts (which is not probable), whether he 


obtained a surface which was anything 
like that which is now obtained by a dead 
dip made up in the modern manner 
Concisely speaking, the dead dip is a 
mixture of oil of vitriol (sulphuric acid) 
and aqua-fortis (nitric acid) in which 
there is enough sulphate of zinc (white 
vitriol) to saturate the solution. It is in 
the presence of the sulphate of zinc that 
the essential difference between the bright 
Without it the 


be obtained 


and the dead dip exists 


dead or matt surface cannot 


The method generally practiced in mak- 
ing up a dead dip is to add the sulphate of 
zinc to the mixed acids (sulphuric and 
some remains undissolved 
the vessel At first 


seem to be satisfac 


nitric) so that 
bottom of 
thought this 
tory, but upon giving it further considera 
tion it will be found that the sulphate of 


in the 
would 


zinc occurs in small crystals having the 


appearance of coarse granulated 
sugar. These settle to 
the bottom of the do 
the work of matting which is required of 
them. If they are finely pulverized, the 


dip is slightly improved but not as much 


very 
crystals readily 


vessel and do not 


as is frequently desired. It is impossible 
to pulverize such material to a fineness 
that will work. The 


of sulphate of zinc, then, leaves much to 


do the desired use 
be desired. 

The most modern method of making up 
the dead dip is to produce the sulphate 
of zinc directly in the solution and in the 
known that 


precipitated form. It is well 


the most finely divided materials are those 
which are produced by precipitation, and 
in the dead dip it is very important that 

hic as a] 
which 1s in it shall 


71m 


the sulphate of 


divided condition, so that it 


be in a finely 


will not immediately settle to the bottom 
of the vessel. If the sulphate is precipi- 
tated as subsequently desired, it will be 


produced in the very finest kind of a 


precipitate so that when it is mixed with 
the 
Che 
zine directly in the solut 

Take 1 


( 38 


settie 


the 


acids it will not immediately 


method of making sulphate of 
ion is as follows: 
gallon of yellow aqua-fortis 
which 


Che cold 


is formed 


) and place in a stone crock 


Is surrounded with cold water 
water is to keep the heat, which 


by the reaction, from evaporating 


Now add metallic zinc in small pieces at 
a time until the acid will dissolve no 
nore hie c may be in any convenient 
iorm; sheet clipping umps, granulated, 
r any other shape which is such that it 
may be iddec ttle Vy ttle lf il] S ad 
ded at once, the action is so violent that 
t Ww ver When the acid will 
clisSOlv« > m ( < t W be found 
that some of the a evaporated by 
the heat id it Ww be necessary to add 
enough fresh acid to make up to the orig 
nal gallon When this is done add 1 
gallon of strong oil of vitriol The mix- 


wooden pad 
being added. 
sulphuric acid is being added, it 
be noticed that 


the solution begins to 


grow milky, and finally the whole has the 


consistency of thick cream. This is caused 
(oil of vitriol) 


the sulphate of 


by the sulphuric acid pre 


[hus 


the very finely-divided precipitate of sul- 


cipitating out ZINC 


phate of zinc is formed. If one desires to 
use known quantities of acid and zinc, the 
following amounts may be taken 
Oil of Vitriol 1 gallon 
Aqua-Fortis (338°) 1 gallon. 
Metallic Zine 6 ounces 
In dissolving th ne in the aqua-fortis 
it is necessary to hx ire that none re 


mains undissolved in the bottom, as this 


would spoil the results 


The dead or matt dip is used hot and, 
therefore, is kept in a stone crock sur 
rounded with hot water lo use it, the 
articles to be matted are polished and 
cleaned in the usual manner and the dip 
thoroughly stirred with a wooden paddle 
so as to bring up the sulphate of zinc 
which has settled to the bottom. Now dip 
the work in the solution and allow it to 
remain until the requisite matt is obtained 


This is a point which can be learned only 
When 


first introduced, there 


by experience the brass article is 


is a rapid action on 


the surface, but in a few seconds this 
slows down so that there is scarcely any. 
Now remove the article and rinse and im 
mediately dip into the usual bright dip 
This is necessary for the reason that the 
dead dip produces a dark coating upon the 
surface and which, were it left on would 


not show the real effect or the color of the 


metal lhe bright dip, however, removes 


this and exposes the true dead surface. 


The usual rule for making up the dead 








98 


dip is to use equal parts of oil of vitriol 
and aqua-fortis, but these may be altered 
to suit the case. More oil of vitriol gives 
a finer matt, while a larger quantity of 
aqua-fortis will give a coarser matt. When 
the dip becomes old, it is unnecessary to 
add more zinc, as it never requires it, on 
account of a little going into the solution 
each time anything is dipped. After a 
while, however, the solution becomes 
loaded with copper salts and should then 
be thrown away. 

A new dip does not work well, and 
will not give good results when used at 
once. It is usual to allow it to remain 
over night, when it will be found to be 
in a better working condition in the morn- 
ing. A new dip will frequently refuse to 
work, and the addition of a little water 
will often start it. The water must be 
used sparingly, however, and only when 
necessary. Water, as a usual thing, spoils 
a dead dip and must be avoided. After a 
while, it may be necessary to add a little 
more aqua-fortis and this may be intro- 
duced as desired. Much care is needed 
in working the dead dip, and it is some- 
thing that requires constant watching and 
if uniform results are to be 
obtained. The chief difficulty in working 
the dead dip is to have to match a given 
article which is brought in to the dipper. 
No difficulty is found in producing the 
dead dip, if the solution is made up prop- 
erly, but to have to match what is on a 
sample that has been submitted is one that 
tests the skill of a dipper more than any 
The only way that it can be 


experience, 


thing else. 
done is to “cut and try” and add aqua- 
fortis or oil of vitrol as the case requires 

The dead or matt dip can be obtained 
only upon brass or german-silver. In 
other words, only on alloys which contain 
zinc. The best results are obtained upon 


yellow brass high in zine.—Brass World 





The Vanadium Alloys Company, of 25 
Broad York, issued a 
pamphlet which contains a record of tests 


street, New has 
of Vanadium steel made mostly in the 
works of the Willans & Robinson Com- 
pany, Queen’s Ferry, England, under the 
supervision of Captain Sankey and Mr. 
Kent Smith. The tests are interesting to 
users of steel, and we that 
the pamphlet is sent to those interested 


understand 


on application. 





We have received from the secretary 
of the American Chamber of Commerce, 
3 Rue Scribe, Paris, the year book for 
1905, in which is reported the doings of 
the Chamber for the past year. It is a 
volume of interest to Americans who 
have to do with French trade, and it is 
evident from it that the American Cham- 
ber of Commerce in Paris is a_ useful 
and creditable institution. 





Remember that running with too rich 
a mixture or a late spark tends to heat the 
motor unduly.—Bicycling World. 
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New Tools and Machine Shop Appliances. 


A VERTICAL MILLING ATTACH MENT. 


The illustration shows a vertical mill- 
ing attachment, primarily for 
strength and rigidity, sufficient to handle 


designed 


the heaviest classes of milling which the 
main spindle itself will stand. 
The bevel gears in the head are of steel 


and case-hardened. The vertical spindle 











MILLING ATTACH MENT. 


A VERTICAL 


runs in long bearings, in order to main- 


tain alinement. Provision is given for 
adjustment for wear. The graduated head 
can be swiveled to any angle. Only two 
bolts require to be handled in adjusting 
and clamping the The _ vertical 
spindle has taper hole and is threaded for 
large face-milling cutters. Both the taper 
hole and thread are the same as those of 
the main spindle, thus making all tools 


Drawbolts are furnished 


head. 


interchangeable. 
for drawing in and backing out end mills. 
The attachment is drilled in the same 
jig as the columns of the machine for 
which it is intended, so that it can be ap- 
plied to any Kempsmith miller—of certain 
now in use. It is built in three 
sizes by the Kempsmith Manufacturing 
Company, Milwaukee, Wisconsin. 


sizes 


EXPANDING MILLING ARBOR. 


The illustrations show an expanding 


milling arbor which obviates the necessity 


= 
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FIG. I. EXPANDING MILLING ARBOR. 
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FIG. 2. DETAIL OF ARBOR, 


of using collars and a nut to hold the 
cutters in place. 
The split bushing A is fitted on the 





tapered end of the mandrel C. There is 
a two-part nut, which engages with a 
flange on the split bushing A, and also 
traverses the thread cut on the mandrel 
C, drawing the bushing with it. A key 
D is also fitted in the tapered end of the 
arbor for driving cutters for heavy duty. 
The makers state that they have used one 
of these arbors in their factory for the 
last eighteen months, with cutters from 
1-16 inch wide by 4 inches diameter to 
2 inches wide by 2% inches diameter to 
their entire satisfaction. Side-milling cut- 
ters can with this arbor be made to do 
the work of end mills. 
The makers are the Cochrane-Bly Com- 
pany, Rochester, N. Y. 
A POWER HAMMER. 
The illustration shows a power hammer 
designed for carriage makers and manu- 
facturers of small iron and steel goods. 
This machine was designed by a practical 
blacksmith. The crankshaft is placed low 
to avoid vibration. Adjustments are pro- 


vided where necessary. The anvil is cast 

















A POWER HAMMER. 


solid—not cored. The foot lever reaches 
all around the anvil, being accessible from 
the front or either side. The weight of 
the ram is 40 pounds. Floor space neces- 
Sary, 20x36 inches; extreme height, 4 feet 
9 inches; speed, 350 revolutions per min- 
ute; shipping weight, 1,700 pounds. It is 
built by the Sterling Machine Works, 
Sterling, III. 





My own experience, as well as that of 
other inventors I have talked to, is that 
if you get something for nothing, you may 
be sure you are on the wrong road.—T. A. 


Edison. 
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Industrial Engineering.* 

The dollar is the final term in almost 
every equation which arises in the prac- 
tice of engineering in any or all of its 
branches, except qualifiedly as to military 
and naval engineering, 
cases may be 


where in some 
ignored. In other 
words, the true function of the engineer 


cost 


is, or should be, not only to determine 
how physical problems may be solved, but 
also how they may be solved most econ- 
omically. Therefore, the engineer is, by 
the nature of his vocation, an economist. 
His function is not only to design, but 
also to so design as to insure the best 


He 


structure or an 


economical result. who designs an 


unsafe inoperative ma- 
chine is a bad engineer; he who designs 
so that it is safe and operative but need- 
lessly expensive is a poor engineer, and, 
it may be remarked, usually earns poor 
pay. He who designs good work which 
can be executed at fair cost, is a sound 
and usually a successful engineer; he who 
does the best work at lowest cost sooner 
or later stands at the top of his profession, 
and usually has the reward which this im- 
plies. 

I wonder how many of you know what 
the word “engineer” means. Its root 
traces through old English and medieval 
Latin to the old Roman verb genere, to 
which 


beget or from 


crea‘ce, root come 
also genus, genitive and genius. An en 
gineer is a creator, or should be, and 


it is to this high interpretation of the 
title that he who 
gineer should aspire. 


calls himself an en- 


In England, and in 
fact in all countries, I believe, except the 
United States, the term civil engineer in- 
dicates 


any engineer who is engaged in 


civil as distinguished from military or 


naval work. In this country, on the con 


trary, and rather unfortunately, I think, it 


is limited by common usage to those 
whose work is chiefly statical, such as 
railroad, highway, harbor and_ bridge 


the 
engineer, electrical engineer, mining en- 


construction, and terms mechanical 
gineer, etc., are applied to those who prac- 
tice in the branches of engineering thus 
implied. are fundamental 


and common to engineering of all kinds, 


Many things 


but each division of the profession has 
its special field in which, to a certain ex- 
tent, it is and the 
others, fact is becoming more 
apparent by reason of the growing ten- 
dency of our time, not only in engineer- 
ing but in all 
specializing. Moder science has become 
that the mind of no man can 
grasp all of it thoroughly and understand- 
ingly. 

Early engineering practice was largely 
consultive; the engineer, like the architect 
or the lawyer, was consulted by clients 


distinct apart from 


and this 


the professions, toward 


so vast 


who desired his professional advice con- 
cerning some pending project or under- 


*Abstract of an address by Henry R 
Purdue University 


Towne at 
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taking, but in its present practice engineer- 
ing has administrative 
Consultive practice, like other professional 
work, involves waiting Ad- 
may “hunt- 
ing for a job” (unless the place seeks the 
man, as often even young graduates find 


become largely 
for clients. 


ministrative practice involve 


that it does), but when this is found puts 
further advance largely in the hands of 
the 


tice in 


individual himself. Therefore 
the field 

offers quicker advance and larger oppor- 
tunity, 


prac- 
administrative usually 


and _ hence, also higher 
The 


partly temperamental and partly a mat- 
ter of 


usually, 


reward. choice between these is 


opportunity, but increasingly the 
young engineer is finding his best oppor 
tunities in industrial practice. 

Industrial has become a 
field for the exercise of talents of 
the highest order, has developed wonder- 
fully, and, in fact, constitutes a well de- 


fined science, although as yet it is almost 


management 
vast 


other litera- 
This latter fact is regrettable, and 
I predict will be remedied before long by 


without any text books or 


ture. 


incorporating into engineering courses in 


technical schools (as has been done al- 


ready in several cases) instruction in the 
essential principles of industrial manage- 


ment, and its related art, industrial ac- 
counting. So long as present conditions 
exist, however, the necessity will continue 
for those of you who turn to industrial 
management as a field for the exercise 
of your technical skill, to acquire the 
rudiments of that science through actual 
practice, precisely as in earlier days the 
rudiments of the technical work of the 
engineer could only be so acquired 
Industrial engineering may be limited 


strictly to the technical field; that is, may 
relate solely to the work of design. It 


is far 


more common, however, for it to 
include, sooner or later, both technical 


and administrative work; that is, respon- 
character 


of the product, and for the economy of 


sibility both for the design and 
its production. Now, these two lines of 
responsibility may be separate. One man 
may be responsible for design, and an- 
other for execution, and perfect harmony 
between them may produce a perfect re- 
The ideal 
condition is where, the dual capacity ex- 


sult, but this is exceptional. 


isting, these two functions are united in 
person. This rare ; 
it makes large opportunity and develops 
high value. 
average 


one combination is 
It is rare partly because of 
but 
one-sided training and 


mental limitations, much 


more because of 
opportunity. 

The choice between industrial work on 
its technical or its administrative side, is 
largely one of temperament, but it is a 
choice which should be exercised, not 
evaded, and, if possible, should be ex- 
ercised now rather than later by young 
men who are preparing to enter into the 
active work of the world. A young man 
threshold of active 


what he wants to do 


standing on the his 


life should know 


He should be 
tended for, of what he is capable of doing 


his tastes 


conscious of what he 1s in 


best, and if and abilities 


run 
in a certain direction, as is usually the 
case, he should set his heart on doing 
what that implies, and aim to reach a 
position where he will have the oppor- 


tunity of doing it, and so of utilizing his 
abilities and knowledg« Love of power 
is common; ability to use it is rare. Only 
those who have both should seek it and 


the heavy responsibilities which go with 
it. But those who know that they have 
both should seek opportunity to exercise 
that gift as any other gift. A man’s best 
chance of success lies in finding out early 
what he is best fitted to do, in preparing 
for the work this implies, and then in 
seeking opportunity to use his talent. Do 
not drift Do not wait for chance to 
settle this vital question in your lives. 
Aim to settle it for yourselves. Try to 
determine now what it is that you want 


to do and what you can best do; then set 
to work to find or make the opportunity. 
The great poet 


“There’s a divinity that shapes our ends, 


has said 


Rough hew them how we will,” 


but in the choice and practice of a voca- 


tion that “divinity” is chiefly ourselves 


[I will try to point out, briefly, what 
constitutes industrial engineering, and to 
set forth the opportunities it offers, as I 
have seen them through a somewhat ex 
tended experience, and at this point I am 
tempted to take a few utes to read to 
you from an article in Review of Reviews, 
by the Hon. John Barrett, our consul at 
Panama His ject [he Panama 
Canal,” and he is discussing, first, the 
question of t engineer who should con 


d ict tl it T t w k | a few lines he 
expresses a great de t 1 common 
sens I reat which should ap 
peal to you. He : : 
“A chief engineer, in t ordinary us¢ 
of the term, is a n who looks after the 
technical side of a work of this char 


acter In truth, technical knowledge is 


only one quality of the many that the chief 
engineer of sucl mighty undertaking 
must posses Invoking a broader defi- 
nition of engineering, as that skill or 


profession which controls and adapts the 


for the benefit of man 
kind, we find that the chief engineer of 
the Isthmian 
] 


iarge 


forces of nature 


Canal must be a man of 


experience, not Only 


in technical 


construction, but in the and 


direction of men and machinery, and in 


management 


the meeting and mastering of all the many 


problems that confront him on every side. 
se 


He may possess the technical 
skill which will enable him to design on 
paper every detail of the canal so that he 
will impress the world with its beauty 


and precision and w 
but if he 


s own capability, 


is ignorant in the direction of 


the complex syste f labor, in the pre 


paration and management of the intricate 


subdivisions of transportation, construc 


tion, excavation, mining, dredging 


and 
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finance, he will not answer the require- 
ments of chief engineer on this isthmus. 

“The organization of men and the use 
of them to supreme advantage are among 
the chief considerations. * * * 

“If the qualities required in a chief en- 
gineer were to be summed up in terms to 
be appreciated by those of us who are 
not engineers but still are keenly inter- 
ested in the practical success of the canal, 
it could be said that, estimating his total 
knowledge and experience as 100 per cent., 
cent. should be classed as 


about 25 per 


technical, 25 cent. as executive, 25 
per cent. as administrative and organizing 
ability, and 25 per cent. as diplomacy and 
knowledge of human nature. ” 

A consultive practice in engineering re- 
sembles that in medicine, law or archi- 
tecture, in that you must wait for your 


per 


client to come to you. When you have 
opportunity you can aim to do such good 
work as will make sure that if he again 


needs your services he will come to you, 
and others to you. 
In the field of industrial engineering, on 
the contrary, you may, to use the homely 
phrase “hunt your own job.” You can 
seek your work and if you do not like 
the first job you find, you can seek an- 


probably will send 


reasonable limits, can 
frequent 


other, and, within 
keep changing (although 
change is undesirable) until you find that 
you are fairly in the right place, or at the 
foot of the right ladder where you can be- 
Be sure, however, that you 


tou 


gin to climb. 
are on the right ladder, or if you are on 
the wrong one, that you get off of it before 
you have climbed so high as to make this 
difficult or dangerous. 

Industrial the practice 
of one or more branches of engineering 
in connection with some organized estab- 
lishment of a productive character, in 
which are conducted the operations re- 
quired in the production of some article, 
or series of articles, of commerce or con- 
sumption. The technical work may be in 
charge of a technical man, responsible for 
that work only. The administrative work 
may be in charge of another man, not 
fortunate enough to have had a technical 
training, but a good administrator. If 
these two work in harmony a good result 
should follow. But a better result in 
every way will be reached where these 
two functions are combined in one per- 
son; where one master mind knows both 
the technical side of the work and how 
to select and direct the men who shall 
attend to its details, and who also has 
the ability and the trainmg needed to 
qualify him to direct and control the work 
of administration. The union of these two 
functions in the one individual constitutes 
the best kind of material with which to 
fill leading positions, the kind of material 
the captains of industry are always look- 
ing for. If any of you feel, either now or 
at any later day, that you possess this 
dual capacity, a technical training such as 
you are getting here and the ability to 


engineering is 
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organize and direct the work of other 
men, seek a position in which you can 
exercise the talent God has given you, for 
it is a great one. Seek it bravely. Do 
not fear to accept responsibility, but 
rather seek it, because therein should lie 
your best opportunity. Therefore, seek 
responsibility up to the limit of your pre- 
paredness and your conscious ability. Do 
not hesitate if you are confronted with a 


responsibility beyond t’ preparedness 
and ability frankly to so. But equally 
do not hesitate to seek and to accept 


responsibility up to the full limit of your 
conscious powers. 

The man who is responsible for the 
daily operation and, still more, for the 
vitality and growth of a large industrial 
plant, must be a many-sided engineer. 
He has to consider the planning and con- 
struction of new buildings. He may have 
an architect to assist in this, but the build- 
ings which he requires are in a certain 
sense machines, designed to meet certain 
conditions and to produce certain results 
with which the architect is not familiar, 
with which the manager himself should 
be more familiar than anyone else, and 
which, therefore, he pre-eminently should 
be qualified to plan. He has also to deal 
with the question of power and its dis- 
tribution, with steam engines and boilers, 
with electric generation and transmission, 
with shafting and belting, in many cases 
with pumping and the use of compressed 
air for many purposes, in all cases with heat- 
ing, ventilating, plumbing and sanitation, 
and in large plants with questions of in- 
ternal transportation. In my own prac- 
tice, which has not been exceptional nor 
as wide in scope as that of many others, 
all of these questions and many more have 
entered directly and continuously. Is it 
not clear that such a man must be many- 
sided, and that any or all of the informa- 
tion you are absorbing in these splendid 
technical courses which you have the 
privilege of attending here is liable to 
come into play, and to do good service 
to any one of you who may chance in 
future years to find himself in a position 
of the kind I have attempted to outline? 

It is the man who, in a position of this 
kind, combines with an extended scope 
of technical knowledge good administra- 
tive powers, who can select the right men 
for the various positions to be filled, who 
can inspire them with ambition and the 
right spirit in their work, who can co- 
ordinate their work so as to produce the 
best final result, and who throughout can 
understand and direct the technical oper- 
ations, who can appreciate quickly and 
surely whether or not they are properly 
performed, and who combines in one per- 
sonality these two functions of technical 
knowledge and executive ability—it is this 
man who has open to him unlimited op- 
portunities in the ficld of industrial en- 
gineering. 

Let him start at the bottom of the lad- 


der. He must do so in order to get proper 
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training in the administrative part of his 
work, for as yet technical schools (with 
perhaps a few partial exceptions) are not 
prepared to train him in that direction as, 
in my belief, they will be later. This is 
pre-eminently an era of young men. To- 
day men in the thirties are finding and 
filling positions equal in importance and 
responsibility to those which a generation 
ago would oniy have been filled by men 
over forty, and, more probably, past fifty 
years of age. 

One of the essential elements in indus- 
trial management and engineering is in- 
It is a common mis- 
take to look upon the accountant in an 
industrial organization as of little im- 
portance, and his work as simply requir- 


dustrial accounting. 


ing ordinary intelligence, with little or no 
Even if true as to 
routine commercial accounting, which 
usually deals only with the keeping of 
salesbooks, journals and ledgers, this view 
is radically erroneous as to industrial ac- 
counting, the ultimate purpose of which 
is to determine correctly the cost of pro- 
ducts, and to furnish information which 
will guide the management definitely and 
reliably in determining where economies 
should be sought and how to obtain them. 
Taken in this sense industrial accounting 
is a science, and a somewhat complex one 
—a science which has enlisted in recent 
years the time and thought of brilliant and 
able men, who have brought it to a high 
stage of development and work 
to some extent is accessible for the guid- 
ance of others. Unfortunately, this broad 
field of work, although already highly de- 
veloped and possessing a vast fund of ac- 
experience, is as yet almost 
or other available 


special training. 


whose 


cumulated 
without any Inerature 
record. 

As I said at the beginning, the dollar 
is the fmal term in every engineering 
equation, and cost is a part, and a vital 
part, of the work of the engineer, the finai 
end of which should be the attainment 
of the best result in the most economical 
manner. But when the engineer has to 
deal with the complex organism of a great 
industry, employing hundreds or, as is 
more frequently the case now, thousands 
of operatives, and utilizing the applied 
sciences in a vast number of their various 
developments, he cannot obtain the ac- 
curate knowledge he needs and should 
have of what he is doing, or trying to do, 
save through the medium of an accurate 
and highly organized system of account- 
ing, nor can such a system be planned by 
any ordinary mercantile accountant, un- 
familiar with industrial questions and 
manufacturing operations. A good ac- 
countant, lacking this experience, can 
often assist greatly in conducting the 
purely accounting part of the work, but 
must be guided and directed by a mind 
which grasps all of the factors involved, 
as he cannot grasp them from lack of 
technical knowledge, and which _ sees 
clearly, through this tangle and maze of 
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the 
and 
Therefore, 


conflicting conditions, 
the 


the final result to be reached. 


crossing and 


essential elements in problems 


industrial accuunting is basic in its value 


to the industrial engineer, and those of 
you who adopt the latter field of practice 
will sooner or later realize this fact and 


be thankful if at any time you have the 
opportunity, and avail of it, to acquire 
the rudiments of knowledge of 


The 


acturer can have is a man 


at least 


industrial accounting worst com 


petitor a manu: 
who does not know what his product 
really costs him to produce, but the manu- 
facturer is in still worse plight who lacks 
that knowledge himself 

Cost of 
metaphor of mine, is a three-legged stool. 


another 


product, to use a_ favorite 


One leg is labor, material, and 


the third the 
conducting the business 


account of 


stool will 


indirect ¢ xpense 


The 
not stand on two legs. In some indus- 
tries with which I am familiar the lengths 
of these three legs are about equal. While 
their lengths may vary slightly it is more 
commonly the case that the general ex- 
pense account is a larger factor of cost 
than 


difficult to determine the cost of labor in 


either labor or material. It is not 
a given product in a well organized estab 
lishment with a good accounting system, 
and it should be possible to determine th: 
cost of material with almost absolute ac 
But the 


indirect 


curacy. third element of cost, 


the expense of conducting the 


thousands and 
kinds 
items of expenditure, ramifying through 
the 


most difficult of exact determination, and 


business, which includes 


often tens of thousands of and 


every detail ot business, is always 


only ascertainable by means of a_ well 
organized accounting system 
First of all, 


quality which | place above all others, and 


and in any vocation, the 


more than 
the 
Thoroughness covers mort 


perhaps covers 


summed up in 


which any 


other, is one word, 
thoroughness. 
good qualities than any other word in the 
English language in relation to the work 
to be this 
whatever your duties and wherever your 
be thorough 


become a unit in one of the great indus 


done in world Therefore, 


work may lie, If later you 
trial organizations, or even in a small one, 
or if, as may chance to some of you, and 
there is no more delightful field of de 
velopment if it lies within you to succeed 
and you have the opportunity, you chance 
to be starting in a 
small way, build up and create an indus- 


one of those who, 
try of their own—in any or all of these 
fields be diligent. Work always as though 
the and 
were working for yourself 


business belonged to you you 
Always be 
willing to do any work which those over 
you may call for. Go further, and seek 
to do more without waiting to be esked 
to do it. It who have this 
inclination who get ahead. It is they who 
see opportunity more quickly than others, 
and who thus make opportunity by volun- 
teering to do things they have not heen 


is the men 
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asked to do, and 


sisting o1 doing work the need of 


sometimes even by in 


which 


has not yusly been perceived. By 


prey 
taking chances of this kind, by volunteer 


ing, by doing things outside of and pos 


sibly above the limited field of work 
which may have been assigned to you, 
you can make opportunity. Whether it 


comes to you by your own making or by 
the action of others, grasp it every time 


Do not fear responsibility to the full limit 


of your powers, nor tear even to test 
these reasonably beyond your conscious 
ibility. On the other hand, never hesi 


tate frankly to decline a responsibility for 


which you know you are unqualified 


The industrial engineer should know 
every detail of his work. The criticism 
is sometimes made of a man thar he is 


too much in details, and un 


fortunately the c1 


immersed 


iticism is often justified 


If so justified, however, it is because the 


man, having a knowledge of the import 


ance of detail, has not also a proper sens« 


of proportion and an equal appreciation 


of the importance of letting go of detail 
at the right time. Grasp detail first; shed 
it afterward. Master every detail of th 
work you are responsible for until you 


understand how it should be done and 
why Then shed that detail as fast 
you can on your subordinates Aim 
ways that you shall know at least 


any subordinate; that no one under you 


shall long or permanently know more that 
is important about it than you. Get as 
big men under you as you can, but try 
always to be bigger yourself, and if that 


implies fresh study and fresh work, do it 
Through all your work, and especially if 
vou are called to executive positions, stand 
is right; for integrity, 
honest 
You will find temptations enough to do 


othe walk of 


squarely for what 


straightforwardness, and dealing 


life 


rwise in any 
We note that our esteemed contem 


porsry, the Jron Trade R appear: 
to indorse everything that was 
Taft, in condemnation of 
conduct of John F. Wallace, in 
tion with his resignation as chief engineer 
of the 


dering what special information our con 


said by 
the 


connec 


Secretary 


Panama Canal, and we are won 


temporary may have which it considers 


to be a justification of its harsh censure 
of Mr. Wallace, and of its reference to 
him as being unpatriotic, etc. Mr. Wal 


lace’s character, it seems to us, is such as 


to make it advisable to at least wait until 


his full story becomes known, before at 


tempting to sit in judgment upon him 
He has many friends who have known 
him for a good many years, and these 


friends are entirely unwilling to believe 
that he would do a thing which deserved 
the sort of criticism given him by Secre 
Taft, and indorsed so completely by 
Mr. Wal 
He may have made 
the 


tary 


our contemporary. Of course, 


lace is not infallible 


mistakes in connection with matter 


referred to; but that i thing 
morally wrong or disgraceful, we shall 
not believe until we have much more sub 
Stantial proot than vet bec idduced 

1 we very t if proof 
WW b lor £ 

It see lopted 
Washingt tv the full Board 
of Supervising Insp t f tl United 
States St t ) Sery wl h 
requires that ft ] I i 
steam c1 \ t { 1 Stat 
standard pipe thr | ¥ he 
Now t t f : ndard 
coupling to ts connected 
with the fire service in the harbor of New 
York, the « f of t N York | D 
partment protest rainst tl use of it 
on the ground that it does not correspond 
to the “New Yorl lar , that 
therefore the lack of interchangeability 
which would ensue if tl new coupling 
were to come into use would seriously 


hamper the work of the Fire Department, 


and might result very serious loss, espe 
cially in water-front fires, which the chief 
of the department d not wish to be 
held responsible for ly ncident shows 
the difficulty of adopting any standard, 
and it is doubtful if any standard can be 
successfully introduced until after a meth 
od has been shown hich hose and 
couplings having different thr Is « be 
inited in case of need 

TI report com from Chicago that 
Rodney B. Swift, who tated to have 
been formerly at the head of the expet 
mental department of the McCormick 
branch of the Internat Harvester 
Company, having left tl employ of that 
company been sued in re 
lation to the sale of patent, has now 
brought suit against the company as a 
stockholder, asking that the company be 
compelled to render an accounting and 
also that it be compel] d to desist from 


receiving illegal rebates from railroads 


Division of Consular 


The 


been transferred from the Bureau of Sta- 


Reports has 


the Bureau of Manufactures in 


the Department of Commerce and Labor 


tistics to 


It is to be hoped that the reports will 

hereafter give more attention to manu- 

facturing items. They are already valu- 

able, but may be made much more so 
Personal. 

J. J. Salmond, who was for several 

years an esteemed member of the office 
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now advertising manager of 


force of 
The Canadian 
Engineer, published at Toronto 

G. D. Mitchell, formerly of the United 
Machinery Company, but for the 
ith the Jones & Lamson 
Western 


Shoe 
past five years w 


Company, has becom represen 


tative of the Warner & Swasey Company 
Walter A. Darling, for many years 
mmnected with the cutter department of 
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the Brown & Sharpe Company, has ac- 
cepted position of manager of the 
New York store of the Union Twist Drill 
Company. 


the 





Obituary. 

John T. Foster, an aged inventor, died 
at Arlington, N. J., July 10, eighty-five 
Mr. the 
chinery for the first gold-pen factory in 
He was also associated with 
Walter Hunt, who is said to have devised 
the sewing machine which later was per- 
fected by Elias Howe. 


years old. Foster made ma- 


this country. 





Business Items. 

The Los Angeles (Cal.) office of the West- 
inghouse Electric & Manufacturing Company, 
which has heretofore been in the Trust Build- 
ing, has been South Main 
street. 

I’. L. Sayer has succeeded George H. Gib- 
son as head of the Department of Publicity 
of the International Steam Pump Company, 
Harrison, N. J Mr. Sayer will be located at 
114 Liberty street, New York. 

The Abner Doble Company, of San Fran- 
cisco, has secured the contract for the instal- 
lation of machinery for the hydro-electric 
plant of the Cramer Electric Company, at 
Hailey, Idaho. ‘The equipment includes a 
400-kilowatt alternator, directly driven by an 
800 water-wheels, exciter 
and 


527 


removed to 


horse-power set of 
governor. 

The Schwerdtle Stamp Company, of Bridge- 
port, Conn., incorporated, and has 
moved into its new quarters at 39-41 Cannon 
Street, where it has increased facilities and 
the most modern equipment. It will continue 
to make a full line of steel stamps, stencils, 
The the new company are 
Louis F. Schwerdtle, president and treasurer, 
and Edward 8S. Schwerdtle, secretary. 

The Wilcox Manufacturing Company, of 
Aurora, Ill., has increased its capacity in the 
overhead trolley track department by enlarg- 
ing its plant and installing heavy machinery 
for the manufacture of all types of cranes. 
The company has placed at the head of its 
engineering department C. F. Blake, a member 
of the A. 8. M. E., who has had many years’ 
successful experience in designing and erect- 
ing cranes of all descriptions. 

R. S. 


has been 


ete. officers of 


Moore, for twenty years manager of 
the Risdon Iron Works, of San Francisco, 
and John T. Scott, for ten years superinten- 
dent of the Union Iron Works, of San Fran- 
cisco, have formed a new company, called 
the Moore & Scott Iron Works. They have 
bought out the National Iron Works of Mar- 
shutz & Cantrell, and, in addition to the log- 
ging and hoisting machinery business of the 


old firm, will add mining, dredging, brick, 
marine and beet sugar machinery depart- 
ments. 

Royersford Foundry & Machine Company, 
Royersford, Va., reports that it has had 
larger sales of the Royersford punch and 


shearing machine thus far this year than ever 
before in its history. It has recently shipped 
to the South Baltimore Steel Car & Foundry 
Company, at Baltimore, Md., four of these 
tools, two double machines and two single- 
end punches. The works are running full in 
all departments, and the outlook is very en- 
couraging for continued good business in the 
future. 

The Northern’ Electrical Manufacturing 
Company, Madison, Wis., has recently issued 
“Electric Grinders and Buffers Bulletin No. 
48." This bulletin is handsomely printed and 
illustrated with many well-executed half-tones 
and engravings. Northern Electric emery 
grinders are of special design and construc- 
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tion, including heavy crucible tool-steel ar- 
mature shafts, liberal bearings and dust-proof 
covers. The company’s standard emery grind- 
ers and buffing lathes are equipped with speed- 
regulating devices, so that the speed of the 
grinding and buffing wheels can be varied to 
compensate for the varying diameters of the 
wheels. The bulletin 1s sent free upon re- 
quest. 

The officers of the Crocker-Wheeler Com- 
pany, manufacturer of electric motors and 
generators, whose main office and works are 
at Ampere, N. J., have been re-elected for the 
ensuing year. The regular quarterly divi- 
dend of 1% per cent. has been declared, and 
the affairs of the company are in a flourishing 
condition. The officers are: Schuyler Skaats 
Wheeler, president; Gano S. Dunn, vice- 
president and chief engineer; W. L. Brownell, 
treasurer; G. W. Bower, assistant treasurer. 
The directors are: Professor Francis B. 
Crocker, of Columbia University, Dr. Wheeler, 
Messrs. Dunn and Doremus, A. Foster Hig- 
gins, Herbert Noble, Thomas Ewing, Jr.; F. 
L. Eldridge and C. A. Spofford. 
meeting of stockholders of 
Company, Ridg- 
the fol- 
com- 


At the annual 
the Ridgway Machine Tool 
way, Pa., which was held recently, 
lowing were re-elected directors of the 
pany for the ensuing year: Harry R. Hyde, 
president; Perry R. Smith, vice-president; E. 
C. Powell, treasurer; Wm. Noyes, secretary ; 
H. S. Thayer, J. K. Gardner, John Curry, R. 
J. Powell, L. H. Morgan. A committee was 
appointed to consider the enlargement of the 
capital stock of the company, and the outlook 
for business is very promising. A number of 
new machines have been turned out that are 
successful, and several others are nearing 
completion. Lewis F. Morgan was formally 
appointed superintendent and general man- 
ager of the company, he having been acting 
general manager since the organization of the 
plant 





Manufacturers. 
I. G. Travathan is erecting a hoop factory 
at Gleason, Tenn. 


The Peru (Ind.) Canning Company is erect- 
ing a $90,000 factory. 

The Rock Falls (Ill) 
will erect a new plant. 


Butter Tub Works 
The York (Pa.) Carriage Company will in- 
crease the capacity of its plant. 
The Puget Sound Metal Works, 
Wash., will erect a new plant. 
V. Worthington, of Paris, Ky., will erect a 
broom factory in Lexington, Ky. 


Tacoma, 


Kelly Bros., Haverhill, Mass., masons, will 
build an addition to their plant. 

Edw. Ricardson, Baltimore, Md., will build 
an addition to his brass foundry. 

The Atlas Wire Company is putting up two 
new buildings at Bartonville, III. 

The Platt Power & Heat Company, 
sing, Mich., will soon erect a plant. 

The Grand Rapids (Mich.) Wood Carving 
Company is putting up a new building. 


Lan- 


The George A. Ohl Company, Newark, N. J., 
will build an extension to its foundry. 

The Home Heating & Lighting Company, 
Indianapolis, Ind., will improve its plant. 

The Evansville (Ind) Gas & Electric Light 
Company is planning to erect a new plant. 

The Jefferson (Tex.) Ice, Light & Power 
Company's plant was burned; loss, $12,000. 

The Morgan Machine Company, Rochester, 
N. Y., will erect a new plant, to cost $40,000. 

The American Collar-Hame Company, Speed- 
well, Va., may remove its plant to Norfolk, 
Va. 

The Allentown (Pa.) Flint Bottle Com- 
pany’s plant was destroyed by fire; loss, $25,- 
000. 

A foundry and pattern shop will be erected 
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for William Wharton, Jr., Company, Philadel- 
phia, Va. 


John J. Hogan, box manufacturer, of St. 
Louis, Mo., will establish a factory in Pa- 
ducah, Ky. 

The Bauer Cooperage Company, of Law- 
renceburg, Ind., will erect a plant in Nash- 
ville, Tenn. 

The McLain Lumber Company, Buffalo, 
N. Y., will build a $100,000 plant in Mem- 
phis, Tenn. 

Dr. C. B. Darrin, of Whatcom, Wash., is 


organizing a company to engage in the manu- 
facture of tar. 

T. F. Boyle & Co., Milford, N. H., tanners, 
are making arrangements to erect an addition 
to their plant. 

Liese & Ludwick, Danville, Ill., are draw- 
ing plans for a $10,000 shop for the Hegler 
smelting plant. 

The heating and ventilating plant at the 
Central High School, Grand Rapids, Mich., 
will be rebuilt. 

The American District Steam Company, St. 
Paul, Minn., was given a permit to erect its 
$125,000 plant. 

The Pennsylvania Railroad will build an 
erecting shop and other additions to its shops 
at Altoona, Pa. 


The Russell-Robinson Company, Newark, 
N. J., is building an extension, to be used as 


a pottery factory. 

The Garlock Packing Company, of Pal- 
myra, N. Y., will, it is said, locate a branch 
factory in Europe. 

Parsons & Parsons, Cleveland, Ohio, manu- 
facturing rubber collars and cuffs, are erect- 
ing a new factory. 

The New Britain (Conn.) Gas Light Com- 
pany has awarded contracts for the enlarge- 
ment of its plant. 

The T. & F. C. White Sulphur Company is 
rebuilding its plant, recently burned, at Con 
stable Hook, N. J. 

It is reported that the Glamorgan Iron & 
Pipe Works, Radford, Va., may remove its 
plant to Norfolk, Va. 

The Hart & Hegeman Manufacturing Com- 
pany, Hartford, Conn., electric supplies, will 
erect a new building. 


Fire destroyed one-half the plant of the 
Moore-Jonas Glass Company, at Bridgeton, 
N. J.; loss, $100,000. 


Jacob Rindfleisch, proprietor of the Artis- 
tic Parisian Dye Works, Schenectady, N. Y., 
will erect a new plant. 

The Henney Buggy Company, Freeport, III., 
will entirely remodel its plant, building an 
addition of two stories. 

The McGill-Warner Company, printer and 
bookbinder, St. Paul, Minn., will erect a new 
building, to cost $50,000. 

L. F. Ramaley, Tamaqua, Pa., will build a 
$150,000 addition to his screen factory and 
install a perforating plant. 

The Greenville (Tex.) Bottling Works 
owned by S. H. Reeves & Son, was burned; 
loss, $20,000. It will be rebuilt. 

The Indiana Foundry & Machine Company, 
South Bend, Ind., is contemplating the erec- 
tion of an addition to its factory. 

The Knox Preserving Company has been 
formed at Thomaston, Me., and will erect a 
plant. Thomas Lamson, president. 

L. G. Doup, Omaha, Neb., has planned to 
erect a new mattress factory to replace the 
one destroyed by fire some time ago. 

The Carolina Pulp & Paper Company (D. 
H. Greene, president), Gorgetown, 8. C., will 
establish a plant at Bucksport, 8. C. 


The New Ideal Spring Manufacturing Com- 
pany has been incorporated at Albion, Mich 
Mayor C. Owen Brownell will be manager. 
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The Bellman Brook Bleachery Company 
has been incorporated at Trenton, N. J., with 


a capital of $300,000, and will erect a large 
mill at Bellman Brook, Fairview, N. J. B. I. 
Ward, recently with the Standard Bleachery 
Company, of Carlton Hill, N. J., is president 

The William Cramp & Sons Ship & Engine 
Building Company, Philadelphia, Pa., is 
erecting a reducing and galvanizing plant, 
an addition to the making, cleaning and 
chipping shop and making alterations to an 
office at its Kensington plant, to cost a total 
of $17,200. 


core 


A company has been formed for the purpose 
of erecting a factory for the manufacture of 
wooden and pulp articles, at Haileybury, Ont. 
The concern is to employ 500 to 600 hands, 
and expend $500,000, of which $200,000 will 
be for machinery. Mayor .Lawlor, of Haliley- 
bury, is interested. 
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W. H. Reisner Manufacturing Company, 
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pamphlet for distribution at 
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Chicago Flexible Shaft Company, La Salle 
avenue and Ontario street, Chicago, Ill. Cata- 
logue describing gas blast furnaces, auto- 


heating machines, rotary pressure blow- 

flexible shaft machinery. Half-tone 
6x9, pp. 50, paper. 
Ingersoll-Sergeant Drill 
Cortlandt street, New York. Leaflet, Form 
73-A, entitled “Air-Lift Pumping.” This il- 
lustrates four systems of pipe arrangement 
and contains some valuable information on 
the subject. 3x5%, pp. 12, paper. 

The Hess-Bright Manufacturing Company, 
245-247 North Broad street, Philadelphia, 
Pa. Catalogue, Form No. 102, “The Econ 
omy of Power Transmission by Shafting.” 
This contains tables and, in slightly abridged 
form, original testimony of Prof. C. H. Ben- 
jamin and Prof. J. J. Flather, of the result 
of actual measurements made of the power 
absorbed by the shafting of a large number 
of manufacturing establishments. Illustrated. 
6x9, pp. 16, paper. 
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The Industrial West. 


EDITORIAL CORRESPONDENCE. 


" By the West, in this article, I mean the 
real West—that portion of the country 
which lies west of Denver, where Kansas 
-City is referred to as “down east.” My 
acquaintance with it in an industrial sense 
began at Los Angeles, which is usually 
associated with fruit-raising, but which 
contains features of interest in a manu- 
facturing sense of the word 
OIL FUEL AND IRRIGATION. 
The first thing that impresses one who 
is looking for significant industrial facts 





in this section is that he is face to face 
with the use of a new fuel from which 
large consequences have developed. 1 
mean, of course, oil, the use of which in 
locomotives had been under observation 
for several hundred miles to the eastward 
Fuel oil has been nothing less than the 
salvation of southern California, even the 
great fruit-growing industry depending 
almost absolutely upon it, for the water 
with which the fruit lands of this section 
of the State are irrigated is almost wholly 
pumped from the ground by gasolene en- 
vines. In the North, through the San 


Joaquin Valley, this is true to a much less 





extent. Much of the water is there ob 
tained by diversion of the streams which 
result from the melting snows of the 
Sierras, and much of it is also obtained 
from the ground by the use of pumps 
driven by electricity—current for driving 
these pumps being obtained, in large mea 
sure, from those long-distance transmis 
sion plants, of which many descriptions 
have appeared in the electrical papers. 
Still, even in this section, the gasolene 
engine is largely used. 
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the use of the water constantly increas- 
ing, until an unusually dry year came 
and when this was repeated a number of 
times in succession, things began to look 
very much like blue ruin for the entire 
section. Then it was that someone with 
a little knowledge of geology reasoned 


that the lower strata ought to be water 


bearing, and he sank a well to prove his 
theory. The water was found, and a gas- 
olene engine and centrifugal pump did the 
rest. Later on, the price of gasolene, un- 
der the influence of the demand for auto 
mobiles, began to soar and things were 


again looking serious when a slight modi- 














IG. I \ PRODUCT OF THE GASOLENE ENGINI 


Farther east, in Utah and Colorado, 
irrigation is accomplished almost entirely 
by diversion of the streams. Those sec 
tions have an unfailing supply of water 
from the ever-melting, yet never-melted, 
snows of the Rocky Mountains, and sim 
ilarly, the snow-capped Sierras supply the 
streams of the San Joaquin Valley. The 
extreme Pacific slope, however, has no 
such adequate source of supply, the Coast 
Range being snow-capped to a limited 
extent only and pumping becomes essen 

; 


tial 


In the southern portion of the State, 


irrigation began bv the use of the streams. 


fication of the gasolene engine, by which 
it was adapted to the use of distillate, 
again saved the day This term, di tillate, 
was a new one to me when I first heard 
it in Los Angelk nd it may be new to 
many of the readers of these columns It 
signifies a product obtained by the distilla- 
tion of certain grades of California petro 
leum which lies between gasolene and ker 
osene These p t contain but little 
gasolene or kerosen but they do contain 
1 fair percentage of distillate, which, for 
tunately for southern California farmers, 
is not well adapted to the exacting de- 
man f the tomobile It must, con- 
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sequently, find its chief market in irriga- 
tion plants, and thus far its price has re- 
mained at a figure—about 5 cents a gal- 
lon—which makes it a very cheap source 
of power, and through it and the centri- 
fugal pump which it drives, the reclama- 
tion of southern California is due, for it 
must be remembered that the land which 
is now almost tropical in its luxuriance 
of verdure, was formerly essentially a 
desert, and but for these agencies it would 
be a desert still. 

LAWS TO PREVENT WATER MONOPOLIES. 

A potent influence in promoting irri- 
gation in this part of the State is a law 
limiting one’s rights over water pumped 
from the ground. By the terms of this 
law a farmer may pump from his own 
land such water as he needs, but he may 
not sell it, and he may not waste it, wilful 
waste being punishable by law. The prime 
object of this law is to prevent the forma- 
tion of water companies, which, by drain- 
ing the water from a section, could practi- 
cally monopolize it and sell it at an undue 
price, or in lieu of that, by increasing the 
depth from which it must be pumped, in- 
crease the cost to a farmer pumping it 
for his own use. This law has been ex- 
tremely beneficial. It applies, of course, 
only to water pumped from the ground. 
Further north water from the streams is 
to considerable extent under the manage- 
ment of water companies, but even in this 
case these companies, when selling land, 
are compelled to include in its price a per- 
petual water right. 

THE IRRIGATION WELLS. 

The usual irrigation well of this section 
is 12 inches in diameter, and is sunk to a 
depth of from 200 to 400 feet. When the 
water-bearing stratum is reached, the 
water rises, howevet, to within about 40 
feet of the surface, at about which point 
the pump is placed, the well being en 
larged to about 7 feet square down to this 
depth, the pumps being sometimes sub- 
merged and sometimes fitted with a 
primer pipe from the surface. 

Fig. 2 shows a typical irrigation outfit 
of this section, the driven wells at ab 
being in this case in pairs. The centrifu- 
gal pump c is driven by a vertical shaft 
extending to the surface, where it is con- 
nected by a quarter-turn belt to a distil- 
late engine. Such an outfit will usually 
supply sufficient water for the irriga 
tion of from 80 to 160 acres of land, de 
pending on the crop to be raised, the 
quantity of water necessary, and especial 
ly the depth from which it must be 
pumped, determining the crop to which 
the land may be profitably devoted. 

Fig. 3 shows an electrical irrigation out 
fit as used in the San Joaquin Valley. In 
this case the lower portion of the pit is 
fitted witha round water-tight tank, which 
is thoroughly anchored down to prevent 
its floating on the water, and within which 
the electric motor a and centrifugal pump 
b are located, the latter being below the 
normal water line of the well \ gate 
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FIG. 2. TYPICAL GASOLENE ENGINE IRRIGATION PLANT. 
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valve c permits the shutting off of the 
water in case repairs to the pump are 
necessary. The suction pipe passes through 
a stuffing box and has a vertical extension 
d extending above the water line for 
cleaning. 

For these. illustrations I am indebted 
to the Krogh Manufacturing Company, of 
San Francisco. 


A LARGE INDUSTRY. 
The demand for pumps and engines for 
irrigation purposes has led to a large de- 
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Eastern builders, has been a regular ar- 
ticle of manufacture in California for four 
or five years. 

The achievements of the Pacific-Coast 
engine builders have not, however, been 
confined to the mere introduction of gaso- 
lene as a fuel for internal combustion 
engines. In addition to this and to the 
adaptation of the machine to the use of 
distillate, they have now adapted it to 
the use of crude oil and they have also 
introduced another feature for which 
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steam-engine card—there being a defined 
line corresponding to the admission line of 
a steam engine, with a sharp turn as the 
expansion line begins, which turn re 
sembles the point of cut-off of a steam 
engine card. The length of this line is 
under control, though so far, I believe, 
by hand adjustment only—the action of 
the governor being usually on the hit-and 
miss principle. The hand adjustment pet 
mits a general adjustment of the engine 
to its load, while the area of the card is 
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velopment in the manufacture of these 
machines in California. It is claimed, in 
deed, that California is the birthplace of 
both the gasolene engine and of the 
modern high-efficiency centrifugal pump 
At a time when Eastern builders were de- 
voting their entire attention to the gas 
engine, the builders of the Pacific Coast 
were developing the gasolene machine, 
while the high-efficiency centrifugal pump, 
which has only recently been taken up by 
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large claims are made, namely, the intro 
duction of water with the charge. Just 
what the action of this water is I am not 
prepared to say and I do not know 
whether it is thoroughly understood, but 
its effect is to give a slower burning mix 
ture and to permit a higher compression 
without danger of pre-ignition. Its ef 
fect upon the indicator card is very strik- 
ing, transforming it from the typical gas 


engine card to one much more like a 


FIG. 3 TYPICAL ELECTRICAL IRRIGATION PLANT 


obviously increased over that of the 
typical gas-engine card, the power ob 
tained from the engine being correspond 
ingly increased and meanwhile the higher 
compression is said to increase the econ 
omy in spite of the fact that the admission 
line feature increases the pressure at ex 
haust 
THE GENERATOR 

The use of crude oil in these engines 

is by a device called a generator, which is 
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entirely distinct from the vaporizer used 
gasolene engines. The 
generally, of a small enclosed 
wheel revolving on a horizontal shaft. 
The wheel carries upon its circumference 
a series of pockets into which the oil is 
fed, drop by drop. The wheel is heated 
by the exhaust gases and the gas dis- 
tilled from it is used in the engine in the 
ordinary way, except that after passing 
the generator, it is further heated by the 
exhaust. Meanwhile, as the wheel re- 
volves, the residuum from the oil is 
dropped from the pockets and is periodic- 
ally removed. The engine is started with 
gasolene or distillate. 

Particulars regarding the use of water 


with 
consists, 


generator 


in the charge and of the generator are 
very carefully guarded and the above is 
all the able to 
give about them. of these 


which I 
The makers 
engines on the Pacific Coast consider that 


information am 


they are and always have been in advance 
of Eastern makers, with whom, however, 
they are in competition, and they decline 
as yet to publish the details of their prac- 
tice. 

The use of crude oil is confined to en- 
Oil engines 
are not fool-proof to the extent that gaso- 


gines of considerable size. 
lene engines are and they require more 
care. Consequently, 
gasolene or distillate is used for engines 


watchfulness and 
of such size as to rule out expert attend- 
ance. 


OIL-DRIVEN STEAMERS. 


These engines are by no means limited 


in their use to irrigation. On the con- 
trary, they are employed for all indus- 
trial purposes and those who have no 
pecuniary interest in them say that the 


day of the small steam engine on the 
One ap- 
plication for which they have found a very 


Pacific Coast is practically over. 


considerable use is marine propulsion and 
by this I do not mean mere pleasure craft, 
but boats navigated for business purposes 
Engines 
for this purpose have been made in sev- 
150 horse-power, and 
plans are now maturing for doubling this 
figure and 
boat with 
size, of course, burn crude oil and if this 
achievement can be matched in the East, 
considering the magnitude of the engines 
and the fuel consumed, I am not aware of 
it. I have seen several of these engines 
both in use and on the shop floor and they 
are of the most substantial and business- 


both propeller and sidewheel. 


eral cases up to 
for fitting two engines to a 


twin screws. Engines of this 


like construction, while their control is as 
that of any 
could be, except that, of course, reversal 


complete as steam engine 
is accomplished by a reversing clutch and 
I may add, 


however, that an engine has recently been 


not by a reversing engine. 


completed in San Francisco in which the 
reversing feature is incorporated in the 
engine, which is controlled absolutely by 
a single lever acting on a quadrant similar 
to, though smaller than, the quadrant of 
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a steam engine. This engine has, as yet, 
been subjected to shop tests only, during 
one of which I saw it, but it will soon be 
placed in commission and if it performs 
as well as it bids fair to do, the readers 
of the AMERICAN MACHINIST will 
more about it. The engine, I may add, is 
remarkable not only in its operating quali- 
ties, but in the simplicity of its mechan- 
ism. Of valve gear, it has almost none, 
there being neither eccentric, link, cam, 
gear, shaft nor lever, except for the hand 
lever which controls it through the enter- 
ing charge and the sparking apparatus. 


hear 


COMPARISON OF COSTS. 

The tremendous importance of fuel oil 
to the Pacific slope is seen at once when 
its cost is compared with that of coal. 
the 
ranges between 50 and 60 cents per barrel 


The price of the oil to consumer 
of 42 gallons, while 150 gallons of it are 
approximately equal in heat value to a ton 
of coal, the cost of this quantity ranging 
between $1.80 and $2.15. Good coal in 
the same section is worth from $10 to $12 
per ton. It will thus be seen that the dis- 
covery of petroleum on the Pacific slope 
has completely reversed the fuel condi- 
tions of that section. It was formerly a 
section of very expensive fuel, whereas it 
is now, all things considered, favored with 
what is probably the cheapest fuel in the 
world. 

The value of the fuel compared with 
coal is not, however, fully shown by a 
mere comparison of prices. Next to gas 
the fuel, 
purposes it has no competitor. A 


it is ideal and for locomotive 
factor 
of large economic importance is the ease 
is handled, and of this I 


illustrations in a 


with which it 


expect to give some 


future article. The absence of ashes, of 
cinders and, except in locomotive use, of 
smoke, is also of high esthetic value. Its 
use in one form or another is almost uni 
for industrial Coal is 
still used to a small extent for some pur- 
poses in the blacksmith shop, although I 


versal purposes. 


was unable to obtain any satisfactory rea- 
son why. Many declare the oil to be best 
for all purposes, whereas some prefer coal 
for certain purposes. This preference is 


probably largely a matter of personal 
idiosyncrasy, although perhaps not wholly 
So. 
ABSENCE OF SMOKE AND DIRT. 

When burned under suitable conditions 
it is absolutely smokeless, the stacks from 
oil-fired stationary boilers and forge fur- 
naces being as free from smoke as the 
chimney of a Welsbach burner. It is 
claimed that it this 


result in locomotives, provided proper at- 


can be burned with 


tention is given to it, but this requires 
constant adjustment to suit varying grades 
and other conditions, which it apparently 
does not get, and as a matter of fact I 
few 
The oil is, however, a much milder 


saw smokeless oil-burning locomo- 


tives. 
sinner than soft coal, and, so far as the 
passenger is concerned, it is entirely free 
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from annoyance. We usually associate 
the annoyance due to soft coal with the 
smoke, but as a matter of fact it is due to 
the cinders which accompany the smoke. 
with no wind, the smoke remains 
the train, but the cinders, being 
heavier, fall in a shower about it, and it 


Even 


above 


is they which enter the passenger’s eyes 
and soil his person and his clothing. Of 
cinders oil, of course, has none, and in 
this respect, as well as in the general ab- 
sence of dust and other annoyances, no 
trolley car could be than 
the trains of the extreme West, for it 
should be remarked that the 
of the best and most substantial construc- 


more free are 


tracks are 


tion—laid with exceptionally heavy rails 
and ballasted in some instances for hun- 
dreds of miles with broken stone and in 
others with material which gives no dust. 
More pleasurable riding is not conceivable 
than that of these extreme Western roads. 

The of fuel oil 
assured many 


seems to be 
The 
grade which is used directly as it comes 


low cost 


for years to come. 
from the wells is not capable of distilla- 
tion, and its only possible apparent use 
is this and one other, which to me seems 
a positive sin—the sprinkling of streets 
and roads. Its effect is remarkable, and 
the very dusty character of the highways 
under the long rainless summer provides 
a provocation which must be recognized; 
but the use of such a material for such a 
purpose is an extravagant use of potential 
energy, to which, probably, no people but 
the American could reconcile themselves. 
SELF-CONTAINED ESTABLISH MENTS 

A feature of Western machine shops 
which impresses one at once is the large 
extent to which they rely upon themselves 
and the limited extent to which they rely 
upon the supply dealer. There is no better 
illustration of this the 
Works, of San Francisco, 


practically everything that it puts into a 


than Union Iron 


which makes 
ship, even to the pipe fittings, except in 


small sizes. Thus it has a completely 
equipped electrical department, where it 
the of which 


there is so much in the modern ship, and 


makes electrical apparatus 


especially the modern battle-ship. It also 
makes, for example, the various fans used 
in ships, and I saw several of these de- 
signed in connection with their motors as 


a single machine, and they were a fit sub- 


ject to bring delight to a machine de- 
signer’s eye. Perhaps the most striking 
example of this kind is to be seen at the 
repair shops of the Southern Pacific Rail- 
way at Sacramento, which contain a com- 
pletely equipped rolling mill, wherein is 
made the ordinary merchant bar used in 
the shop, together with spikes, angle iron, 
numerous 
the 


I-beams up to 10 inches and 
other things. The 
scrap which accumulates in such immense 
quantities around a railroad repair shop, 
and which, instead of selling at a nominal 
figure, the shop thus works up into new 


material F. A. H 


material used is 
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Notes From a Shoe Machinery 


Works. 
BY J. W. FULLER. 


Some features in connection with the 


work of the largest manufacturers of shoe 
machinery in the world may be interesting 


to the readers of this journal. This firm 
manufactures about 250 automatic ma 
chines used in the different processes of 


Some of these are heavy 


NO 


making shoes. 
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OPERATION 


machines, such as the levelers and sole 


stamping machines. But most of the work 
automatic machines of com 


is on small 


plicated mechanism. After the organiza 
tion of this concern, made possible by the 
purchase of numerous small shoe-machine 
plants that usually made only two or three 
f the different required 


of 


of machines in 


shoes, they found one the 


making 
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contend 


had 


every 


obstacles they to 
that 


had a 


createst 


with was about firm they 


bought out different standard for 


reamers and different sizes 
shafts the 


[his necessarily made 


taps, odd-size 


of pins, studs and on same 


style of machine 


it very costly to manufacture and keep 
track of the different machines When 
it is understood that when one of these 


machines enters a shoe factory all dupli- 


cate parts are ordered by number, it can 
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SHEET. 


be readily seen that it was impossible 
change without 
machine in different shoe 
the As 
. to situation order 
there be all 
machines that were designed, they started 


called I 


to make radical 


affecting every 


any 


a re- 
that 
new 


all over country 


this 


factories 


and in 


might uniformity,. 1n 


s What was the standardization de 


partment 


. 
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STANDARDIZATION DEPARTMENT 
This department by a card-index sys 
tem standardized all springs, studs, pins, 
screws, taps, et d placed a duplicate 


catalogue in each of their three factories, 
which are lately being concentrated into 
one large plant at Beverly, Mass 

On all new machines designers consult 
this list and use standardized parts whet 
ever possible; they also follow a standard 
tap list, which is finer than the United 
States standard, running about two 
threads more per inch. As these new ma 
chines enter the shoe factories and old 
ones become obsolete, it is reasonable ta 
suppose that the machines can be moar 
economically manufactured and the parts 
more easily numbered and taken care of 

After a designer has completed a ma 
chine and details have been made on 


brown paper, they are shellacked and sent 


to the experimental room, where the ma 


chine is built, after which it is sent to a 
shoe factory to be tried out After a 
trial of two or three months and sugges 


tions of expert operators have been acted 
upon, the machine is brought back to the 
factory and placed in the operation sheet 


department, where it is got ready for jig 


ging 
OPERATION SHEETS 

In this department there are two ex 
pert machinists who have had years of 
experience on shoe machinery. They take 
the machine apart and on an operation 
sheet, like the one shown, lay out the ma 
machinery of each part from beginning to 
end The circle near the figure in the 
left-hand column denotes when they are 


to go through the hands of the inspectors 


\ part is often inspected a number of 
times before it nished [his is done 
to detect ny maccuracy before it has 
gone too far, as a slight variation often 
sends number of pieces to the scrap 
heap 

[he operation sheet contains in the left 
hand column the order of operations in 
rotation, the next column indicating the 
portion to be machined by letter The 
right-hand column gives the special tools 
and jigs for doing the work As each 


machine is designated by a letter and each 


part by a number, all special tools and fix- 
tures are marked accordingly and can be 
delivered very’ quickly from the vault 
where they are kept 

JIG DRAWING 


When the operation sheets have all been 


made out and inked in, blueprints’ are 
taken and sent in to the tool designers, 
who form one branch of the drafting dey 
partment. They design the jigs and spe 
ciak tools called for on the operation 
sheet, drawing the part in red ink on 
brown paper and then embling the jig 
around it After the jig has been assem 
bled in the drawing it is inspected, by. the 
chief draftsman and the foreman of the ; 
jig department, who make any changés 


thev think necessary If the eg not 
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very complicated the assembly is traced 
on tracing paper, the gray-iron parts being 
inked in and the steel parts and screws 
drawn in with a soft pencil; this can be 
done much more quickly than drawing 
it over in detail on white bond paper, as 
has to be done on more complicated jigs. 
CHECKING DRAWINGS. 

The drawing is then sent to the in- 
spector to be checked up. The inspector 
at the Goodyear department factory de- 
vised the following rules for checking 
work. They are the best I have ever seen 
and give very good results, though very 
much depends on the man. He checks the 
drawing by going carefully through it and 
looking for any errors coming under 
rule 1; if any are found he marks them 
No. 1, then takes up rule 2, and so on. 
In this way, though considerable time 
may have elapsed between the time of 
checking a drawing and correction by the 
draftsman who made it, he can easily 
recall the correction necessary by refer- 
ring t@ his sheet. 

INSTRUCTIONS FOR CHECKING JIG 

DRAWINGS. 

1. Consult: Memorandum slip. Model 
drawing. Operation guide. Sample. 

2. See that drawing is made in accord- 
ance with the instructions contained in 
booklet. 

3. Compare assembly drawing with that 
of detail. 

4. See that design of jig insures suff- 
cient strength in all its parts, with ribs 
where advisable. 

5. See that bosses are large enough, and 
on cover, where advisable are connected 
and made flugh. 

6. Look out for interferences: Placing 
work in jig. Operation of cover, straps 
and. all movable parts. Details with pieces 
or parts with which they are to be as- 
sembled. 

7. Check all dimensions by scaling, and 
where advisable by calculation also. 

8. See that each piece is correctly drawn 
and all necessary views are shown. 

9. Go over each piece and see that fin- 
ishes of every kind are properly indicated 
or specified. 

10. Mentally construct pattern from di- 
mensions given; also see that design al- 
lows of as few ‘oose pieces as possible. 

tt. See that dimensions and kind of 
holes are properly specified. 

12. See that ordinary dimensions are in 
fractions and exact dimensions in deci- 
mmals. 

13. Mentally machine-finish and assem- 
ible jig and details from dimensions. 

14. See that allowance is made for the 
removal of chips. 

15. See that jig allows the use of stand- 
ard length drills where possible. 

INSTRUCTIONS FOR CHECKING MACHINF 

DRAWINGS. 

t. Find out who is authority for the 
drawing and see what is wanted before 
going ahead with any checking 
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2. See that the drawing is made in ac- 
cordance with the standard drawing sys- 
tem. This part of the checking should 
cover the general contents of the drawing, 
information for patternmaker and ma- 
chinist, name of machine and part, list 
number, material, kind of pattern, single 
or double shrink, property stamp, date and 
standard size of paper 6x8, 8x12, 12x16, 
10x24. 

3. Check all dimensions by scaling and, 
where advisable, by calculation also. Ii 
calculation has been used by draftsman, 
check his figures. 

4. See that each piece is correctly 
drawn, independent of dimensions; and 
that all necessary views are shown. 

5. See that dimensions for the shop are 
given as required; that is, that the shop 
is not left to do any adding, subtracting 
or to use trigonometry in order to get a 
needed dimension. 

6. Go over each piece and see that fin- 
ishes of every kind are properly indicated 
or specified. 

7. See that all threads are US Std. 
except where this standard will conflict 
with parts already on the market. Con- 
sult card case to make sure that no new 
screws, studs, nuts, pins, washers or 
springs are made if those already stand- 
ardized can be used, 

8 Look out for interferences. This 
means, check each cetail with the pieces 
or parts with which it is to be assem- 
bled, and see that proper clear 
been allowed. 


inces have 


9. When checking for clearances in 
connection with mechanical movements, 
carefully lay out the movement to scale, 
figure the principal angles of motion and 
see that proper clearances are maintained 
in all positions, 

to. In a general way review the draw- 
ing in its entirety in connection with any 
points that have suggested themselves 
during the above checking. This should 
include a mental performing of the opera- 
tions necessary to complete the part and 
making sure that the different features can 
be machined as called for by the drawing. 

11. See that all lines and figures are 


heavy enough to make good blueprints 





In New York, with its population of 
three and three-quarter millions, there are 
being carried now on the surface, elevated 
and subway systems paying passengers, 
exclusive of so-called transfers, 1,200,000,- 
ooo per annum, a number very much 
greater than the number of passengers on 
all the steam railways of both the Ameri- 
can continents from the Atlantic to the 
Pacific, and from that most northern of 
all railways, the Wild Goose Railway 
near Nome, Alaska, within the Arctic 
Circle, to the most southern one in South 
America, the State Trunk Line of Chile. 
—Wm. Barclay Parsons, at Purdue Uni- 
versity, 
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Case-Hardening.* 

The term “case-hardening” naturally 
implies the hardening of the skin of an 
article. Carbon has a very great affinity 
for iron, which is limited only by their 
combining power on the one hand, and the 
conditions of their contact on the other. 
Carbon combines with iron at all tempera- 
tures above faint-red heat, and advantage 
is taken of this fact in the production of 
steel by cementation—in fact, the process 
of case-hardening is in reality incomplete 
cementation followed by water or oil hard- 
ening. 

By the term “hardening” we understand 
the production and fixing of the maxi- 
mum hardness which any given steel is 
capable of yielding. All steels are brought 
to their greatest state of hardness by be- 
ing heated to certain temperatures, fol- 
lowed by a more or less rapid cooling in 
such fluids as are most suitable for the 
kind of steel and the work it has to do. 

For many purposes in cycle work we re- 
quire articles to have a perfectly hard sur- 
face, and yet to be of such a nature that 
there is no chance of their breaking in use. 
In many instances this result can be ob- 
tained with high-class crucible steel, but 
for axles, cups, cones and many similar 
parts it is extremely difficult to obtain per- 
fect hardness combined with great resist- 
ance to torsional, shearing or bursting 
strains. For such purposes nothing can 
meet these requirements so fully as the 
process of case-hardening. 

Both iron and mild steel have been em- 
ployed as material for case-hardening; 
but this is the Steel Age, and iron has, | 
think, long passed its day. The steel em- 
ploy “| should be prepared, selected and 
controlled from the beginning with the 
object of suiting it to its requirements 

The steel used should be low in carbon 
and capable of absorbing more carbon 
with great uniformity when heated under 
proper conditions; it should contain a 
nunimum of deleterious impurities, and be 
perfectly sound and free from mechanical 
faults or weaknesses caused by overheat- 
ing during the manufacturer’s processes. 

The process of case-hardening consists, 
then, in bringing the steel or iron articles 
into contact with carbon in closed boxes 
or pots, and raising them to the requisite 
temperature for a sufficient length of time; 
afterward the articles are reheated and 
cooled by quenching in oil or water 

The furnace should be so constructed as 
to be capable of being raised to a full 
orange heat (1,000 degrees Cent.), and 
maintained at that heat with great regu- 
larity. It should be so constructed that 
neither the fuel nor the direct flame can 
come in contact with the charge—that is 
to say, that the flames should uniformly 
impinge on the sides and roof of the 
muffle in such a manner as to raise them 
to a high temperature, thus heating the 

*Abstract of a paper by David Flather, read 


befor the Cycle Engineers’ Institute, 
mingham, England. 








7) 








" 











July 27, 1905. 


contents of the muffle by radiated and not 
by direct heat. The muffle chamber and 
flues must, of course, be constructed of 
firebrick, and the doors should fit closely 
and also be lined with firebrick. It is im- 
portant that there should be a small peep- 
hole in the door, with a cover plate; a 
hole 1% inches diameter is quite large 
enough. This latter is really a most im- 
portant detail, as it provides against the 
need of opening the doors in order to 
judge the heat, and is indeed the most ac- 
curate means of estimating the tempera- 
ture by the eye. The furnace must be 
fitted with a reliable damper plate or other 
effectual means of controlling the draft. 

I give a drawing of a small furnace. I 
have an upper chamber in this furnace, 
and though this is not necessary for case- 
hardening, it may in a small works be 
found useful to have such a chamber and 
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for small articles like cups, cones, etc., 
I2x10x8 inches is large enough. The 
pots should each have a plate-lid fitting 
closely inside. 

The carbonizers in general use at the 
present day are animal charcoal, bones, 
and one or two other compositions sold 
under various names, and consisting of 
mixtures of carbonaceous matter and cer- 
tain cyanides or nitrates. For very 
slight hardening, cyanides alone are still 
found very useful, but no great depth 
of casing is ever attempted with these. 

Theoretically, the perfect carbonizer 
should be a simple and pure form of car 
bon, and for once theory and practice 
are agreed. I have made many hundreds 
of experiments, and have tried all kinds 
of mixtures, but I have always found 
good charred leather to give the most 
certain and satisfactory results. I beg 
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\SE-HARDENING AND 


employ it while case-hardening is_ being 
done, for the insertion of any articles 
which require annealing. Generally 
speaking, coal is the fuel employed for 
case-hardening; but there can be no doubt 
that, at least for large works, where a 
number of furnaces are kept going, gas 
fired furnaces should give every satis 
faction 

Hardening pots are made in both cast 
and wrought iron, the former being 
cheaper in first cost, but the latter bear 
reheating so many times that they are 
cheaper in the end. The pots should not 
be of too large dimensions, or there is 
great risk of articles in the middle of a 
charge not being cased to a_ sufficient 
depth. In my opmion no pot should be 
above 18x12x11 inches for such articles 
as axles, pedal pms, and the like; while 


= 
Sectional Plan on Hardening Mul 
ime wv 


t 


ANNEALING FURNACE 


you to note that 1 say “good” charred 
leather, and I do this because most of 
what is sold under this title is very bad 
—it is not fully charred, and very often 
it is not leather 

As clay must be used for a_ luting 
around the pot lid, and is also fre 
quently used for stopping off portions to 
be left soft, it is important to see that a 
good clay is used, and that it is free from 
grease. I mention this because I once 
had much difficulty in tracing to its origin 
a great irregularity in the hardening 
turned out by one of my friends. We 
tested separately every part of their 
method, and only after having tried 
everything I knew, I thought of the clay, 
asked where they got it from, and when 
they said from the mortar mill, I saw 
at once the source of the trouble. I asked 
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to see their clay stock, and, sure enough, 
found among it several lumps of cog 
grease 

\s all case-hardened articles have to 
be reheated before quenching, it is im- 
portant that a suitable furnace should be 
employed for the purpose. It is not ad- 
visable that the reheating should be done 
in the case-hardening muffle, unless it is 
run specially for the purpose and at a 
lower heat. If possible a small gas muffle 
should be used for reheating, and indeed 
for all hardening work. A properly con 
structed gas muffle can be regulated with 
great exactness, and this is very impor- 
tant in all hardening 

A good supply of clean water is very 
necessary, and where oil is used care 
should be taken to have as large a tank 
as possible 

The whole shop should have a north 
aspect and all strong light should be 
avoided; indeed it is better to make the 
light as subdued and as nearly constant 
as possible. This is important because 
under our present method of working 
without the aid of pyrometers, the only 
means of regularly judging the heat is 
by means of the eye, and it is easier to 
estimate a heat color in a_ constant 
shadow than in a strong light 

The carbonizer having been thoroughly 
dried and reduced to a fine powder, a 
layer of not less than 114 inches in depth 
is placed in the hardening pot and well 
pressed down Upon this are placed the 
articles to be hardened. Care must be 
taken to leave sufficient space all around 
each piece to prevent its touching the 
others or the walls of the pot; a space 
of 1% inches should be sufficient An 
other layer of carbonizer is then put in 
and well pressed down, taking care not 
to displace any of the articles already 
packed, continuing until the pot is nearly 
full, and then finishing off with another 
layer of 1% inches at the top The ob 
ject in view must be to make the con- 
tents of the pot as compact as possible, 
consistent with a sufficiency of carbonizer 
in contact with the articles. The lid is 
then put on, and the joint all around is 
well luted with clay By the time the 
proper number of pots have been filled, 
the furnace must have been _ raised 
steadily to the full working heat 

According to my experience the proper 
heat for case-hardening is 1,000 degrees 
Cent., or a full-orange “heat color,’ and 
this should be maintained with great regu 
larity throughout the operation. The 
length of time occupied in carbonizing is 
regulated by the depth of casing required, 
and indirectly by the dimensions of the 
article 

At the close of the carbonizing period 
the pot is withdrawn from the furnace 
and placed in a dry place, where it is al- 
lowed to become quite cold. It is then 
opened and the articles are taken out 
and brushed over to remove all adher- 
ing matter. If the pot has been properly 
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packed and luted up the articles should be 
quite white, or at least have only a slight 
film or bloom of a deep blue color; the 
denser and more inclined to redness is 
the surface the more imperfect has been 
the packing and sealing of the pot. 

The are 
placed in a muffle furnace and steadily 


raised to a good cherry red (800 degrees 


case-hardened articles now 


Cent.), and then quenched in cold or tepid 
water or oil, according to the purpose of 
the articles required. They should remain 
in the cooling liquid until they are quite 
cold, thus completing the process. 

The be finely pow- 
dered.” It is that there 
should be absolute between the 
surface to be case-hardened and the car- 
bonizer; the larger the particles the more 


carbonizer must 


very necessary 


contact 


likely are there to be air spaces left, 
which result in uneven and_ irregular 
casing. For a similar reason a sufficient 
distance between the articles must be 


allowed, and all danger of contact with 
the pot guarded against. 

By the term “iron” we may understand 
iron or any steel capable of combination 
with carbon within the limits of the 
process 

The quantity of carbon which can com- 
bine with iron is governed, first, by the 
temperature; and secondly, by the period 
The absorp- 
the 
(700 


of time the action endures. 
tion of the carbon commences 
steel reaches a low cherry-red heat 


when 


degrees Cent.) ; it begins, of course, at the 
outer surface and gradually spreads until 
the whole of the steel is carbonized. The 
length of time this requires depends upon 
the thickness of the metal being treated. 
The percentage of 
governed by the 

though the increase of carbon is not in 


absorbed is 
and al 


carbon 
temperature, 


uniform proportion to the rising tempera 
ture throughout, it is perhaps sufficient for 
our present to note that at 700 
degrees Cent. iron, if completely saturated, 
can obtain no more than about 0.50 per 
cent. carbon; at 900 degrees Cent., about 
carbon; and at 1,100 degrees 
These 


purpose 


1.5 per cent 
Cent., about 2.5 per cent. carbon. 
results, however, are only obtained when 
the whole section of the iron has received 
all the carbon it is capable of absorbing 
at the given temperature, and is therefore 
in a state of equilibrium. If the process 
is stopped before the action is complete, 
the central parts of the iron must contain 
less carbon than the outside, and upon 
this fact the process of case-hardening is 
founded. 

Tron has almost 
seded by steel, both for cycle and for most 
engineering purposes; but it is of great 
importance that the steel employed should 
a nature that, combining suffi 


been entirely super- 


be of such 


cient purity with absolute regularity of 
composition and condition, it is capable of 
absorbing a uniform amount of carbon, 
and that at the same time the body of 
the steel remaining in the soft core shall 


yield its highest results in tenacity and 
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strength after it has passed through the 
process of case-hardening. In all other 
treatment of steel we have only one steel 
to deal with at once; in case-hardening 
we really have to treat two steels, insepa 
rably connected, but differing in composi- 
tion, and to treat them in such a manner 
as to get the best results from both. 

First, then, we determine at 


temperature we are 


have to 
what to work the ce 
mentation part of the process, and to de 
cide this there are several points to be 
(1) The carbon in the 
case must be about 80 per cent. (2) The 
must be neither thick too 
thin, (3) The temperature must not be 
so high as to overheat the mild center. 
(4) The core must be of the greatest pos 


strictly observed. 


case too nor 


sible strength. 

Although I have given separate require 
ments, we must consider them together. 
A temperature of 1,000 degrees Cent., if 
continued to saturation, would yield a car- 
bon percentage of about 2.5; but if inter- 
rupted at any stage short of saturation, the 
skin would contain less carbon, and the 
center still less, on account of the process 
of diffusion being still in progress. If 
we take two pieces of 5¢-inch diameter 
round mild steel, and heat one of them 
with a carbonizer at a cherry-red heat and 
the other at a bright-orange heat for six 
hours, the first will be cased to a depth of 
about I-32 inch, and the other to a depth 
of nearly 1-16 inch, while the amount of 
carbon taken up will be about 0.50 and 
0.80 per cent., respectively. So that, so 
far as regards the hardness of the skin, 
the piece cased at the higher temperature 
gives the best result. From this we learn 
that a temperature of 1,000 degrees Cent 
will give us sufficient hardness of case 

We have next to find which temperature 
has the least hurtful effect on the mild 
steel core, and this can best be found by 
at varying 
temperatures at and the 
one for the same length of time, using 
lime or other inert substance in the pot 
material, and 


heating pieces of mild steel 


above selected 


instead of a carbonizing 
afterward reheating 


Suppose, for 


and quenching in 
example, we take 


1,300 and 


water. 
three pieces, heating at 
1,500 degrees Cent., or full orange, white, 
and bright white, respectively. We shall 
find that those at 1,300 and 1,500 degrees 
break very short and have lost nearly all 
their original tenacity, while that at 1,000 
and_ altogether 


T,000, 


degrees appears tougher 
stronger than before 
Having arrived at a knowledge of the 
right temperature, it remains now to in- 
quire as to the length of time requisite to 
yield a sufficient depth of case; and al- 
though I can give you an average figure of 
the results I have obtained in my own 
experimental work, yet, owing to slightly 
different methods of working and appli 
ances, and also the variation in shape and 
dimensions of the articles to be cased, the 
only reliable way of obtaining definite re 


sults is by trial and error. At a _ full 
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orange heat a bracket cup of ordinary di 
mensions would in two hours be hardened 
1-32 inch deep, and a bracket axle I1I-16 
inch diameter in six hours would have a 
case 1-16 inch deep. From this it will 
be seen that the speed of penetration is 
not in exact proportion to the time of 
heating. 

WATER HARDENING. 


We now arrive at that part of the 
process where a most important improve 
the final 

When, 


many years ago, I first took up the seri 


ment has been made—I mean 


hardening by quenching in water. 


ous study of the case-hardening process | 


found great irregularity and consequent 
distrust of the 
experiments I was successful in finding a 
solution of the difficulty. At that time it 


was customary at the end of the carboniz- 


process, and after many 


ing period to open the pot and fling the 


contents headlong into a tank of cold 


water. Here and there some of the more 
careful workers took each article sepa- 
rately, but direct from the pot, and 
plunged it into water. These latter ob- 


tained better results, but even they had a 
great deal of trouble in the way of break- 
ages and want of regular hardness. Find- 
ing that axles taken singly from the pot 
and quenched were better than those 
quenched in bulk, and that if allowed to 
cool down to cherry red they were better 
application of the old rule to 
led to the now 


still, an 
harden on a rising heat 
established principle of allowing the 
to become quite cold, 


pot 
and its contents 
afterward 
quenching with water. 

It may be asked why it is not sufficient, 
when taking the article out of the pot, to 
allow it to cool down to cherry red and 
To this I would answer 


temperature 


reheating to cherry red and 


then quench it. 
that the high 
created a coarsely crystalline condition in 
the steel, that become 
quite cold and has again been heated up 
to the suitable 
molecular condition 
When steel is cooled, whether slowly or 
condition 


has already 


and until it has 


critical temperature, a 
cannot be obtained. 


not, it bears in its structure a 
representative of the highest heat it was 
last subjected to. From this, T hope, it 
will be quite clear that in case-hardening, 
as in all other methods of hardening, the 
steel must be quenched on a rising heat. 
I may add that for certain purposes there 
is some advantage to be gained by quench- 
ing direct from the pot, if followed by re- 


heating to cherry redness and again 
quenching. 
We must remember that the case- 


hardened article now consists of two kinds 
of steel, one being mild steel of a temper 


that will not harden in water, and the 
other capable of becoming glass-hard 
when properly heated and quenched. The 
critical points of the two steels are not, 


of course, the same, that of the hard steel 
being slightly lower than that of the soft 
Now, as the critical points of the 
must 


steel. 


two are not identical, and as they 
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be raised at least up to those points, 1t 
follows that one of th: 


to be heated considerably above its proper 


steels will have 
hardening point, or the other not be heated 
sufficiently to reach its greatest tenacity 
We have therefore to find the 
two will result in the risk. If w: 
heat the article to the critical point of the 
do not the criti 
and, on the 


which of 
least 
hard steel we reach 
cal point of the mild core; 
other hand, if we raise to the proper heat 
for the mild, we exceed that of the hard 
steel. As our object is to obtain hardness 
and as the 
in the 


combined with strength, 


strength lies almost entirely core, 
it follows that we must heat sufficiently 
the crystallization of 


the core, thus exceeding the critical point 


to remove coarse 
of the case; and in doing so, while we ob 
tain very nearly the maximum hardness, 
we lose very little of the strength of the 
case and the strength 
of the core. The case-hardened 
it comes from the pot cannot be rendered 


obtain maximum 


steel as 


hard and strong without a sufficient sec 
ond heating. If a test piece or finished 
article, when broken, shows a more or 
less coarsely granular fracture, and has 
the casing irregularly defined, it is an al 
most that the second 
heating has not been sufficiently high; and 
this perhaps emphasizes the importance of 


certain evidence 


using test pieces wherever possible. 
From these remarks we shall see the im 
to the 


portance of with 


temperature for reheating, a good cherry 


accuracy respect 
red color being the correct one for all 
Also, it is 
note that this reheating should, so far as 


case-hardened work. well to 


possible, be rapidly performed, and once 
the article becomes uniformly of the right 
immediately 


temperature, it should be 


quenched in oil or water. Any prolonged 
soaking, even though it be at a proper 
heat, should be avoided, especially in arti 
cles, like cups or cones, having to resist 
any lateral strains. A mild steel of proper 


composition, if subjected to prolonged 
heating just above its critical point, will 
fracture having 
Such a 


ture, though weaker than a finely crystal- 


develop a gray fibrous 


very marked laminations struc 


line one, will in the case of solid articles, 


such as bracket or pedal axles, which are 


subject to torsional or shearing strains, 
still have a sufficiently high safety limit: 
but if, the same struc 
ture the 
bears upon the steel in such a manner that, 


on the other hand, 


exists in a cup or cone, strain 
owing to the weakness of the laminations, 
the test. This 
gray or fibrous fracture, once developed, 


altered by 


it is unable to withstand 


cannot be satisfactorily any 
further heat treatment without deterioriat- 
and therefore precautions 


that it 


ing the case, 
should be taken to see 
altogether 


is avoided 


STOPPING-OFF 

It is frequently required that axles and 
spindles shall be left more or less soft 
in the middle, in order to set or straighten 
after hardening, and for this 


them pur 
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pose it 1s usual to coat with clay such 
portions as require to be soft | hough 


often successful, this is by no means a 
certain measure to take, owing to the 
shrinkage of the clay when dry and 
heated. This shrinkage, though it may 
be sufficient to allow the carbonizer to 
come in direct contact with the steel, al 
lows the access of the carbonic-oxid gas 
which forms the atmosphere within thx 


heated pot, and this gas is capable of case 
steel as complete ly as 
Indeed, if 


it were not for several important practical 


hardening almost 


by direct contact with carbon 


difficulties, case-hardening by mears ot 
this gas alone would be an ideally perfect 
process. Knowing the risk of clay stop 
ping, other means, more or less successful, 
but to my mind, in all 


have been tried; 


cases where soft portions are required, the 
only certain method is to leave the parts 
full after 
but before water hardening, to remove thi 


and then, case-hardening, 


size, 
superfluous metal by machinire 

It may be desirable for special require 
ments to make extreme hardness the first 
consideration. In such case the case-hard 
ening heat may be raised to bright yellow 
the 
end of the period, instead of allowing to 
become cold, take the pot from the fur 
nace, the have 


to a full-red heat, 


(1,250 degrees Cent.), and then, at 


and when articles cooled 


quench in water or oil, 
full 


Though by this method 


afterward reheating to cherry and 
again quenching 
the absolute strength is much reduced, a 
considerable increase of hardness is ob- 
tained 

It is of great put a 
test 


in the same manner 


importance to 


piece in every pot, and to treat this 


as the articles being 


hardened. It is, of course, most useful to 
take one of the articles themselves and 
use it as a test piece The tests to be 
applied come under the heads of “hard 
ness” and of “strength.” The hardness, 
in the absence of any special scientinec 


tests, 1S proved by the use of the file; for 
should be 


employed, and is a test too well known to 


this purpose a smooth saw file 
need any repetition here. I may, however, 
remark that file, 
appears as if the test piece were not fully 


when using the and it 


hard, before deciding that this is really 
the fact, it is well to examine the file 
used, when it may be found that what 
were thought to be filings from the test 
piece are really the powdered teeth which 
have been forced away from the file 
Sometimes the extreme surface is quite 


easily touched by the file, and the articles 
are declared to be soft; if, however, the 
filing is continued, a dead-hard surface is 
This has been caused by 


the ste el, either 


found beneath 
the action of the air on 
by incomplete sealing in the pot or more 
want of care in reheating 
the 
acting on the heat 


probably by 
If, for 
been left open, the air, 


example, muffle door has 


ed steel. has decarburized the outer skin, 


leaving it soft If articles having such a 


fault are afterward submitted to rather 


deep polishing or grinding, there wi 
course, be lhttle harm done 

Che use of the 1 will also detect 1 g 
ularity, of hardnes but for this ther 
is no remedy—prevention 1s the only ¢ 

It should not, | think, even in a sma 
works, be difficult to construct, at slight 
expense, means of testing which would 
make it possible to obtain reliable 1 
sults under fixed conditio1 [hus, a 
constant weight falling from a constant 
height, if systematically employed, would 
make it possible to decide on the strength 
of all articl S or test pieces of anv given 
pattern, and thus create standard. lor 
this purpose would be required a couple 


of timber uprights with guiding strips, 


2 teet high, together with b 


and, say, 1 
of shapes varied to suit the different arti 
cles, and a series of weights proportioned 
to the size of the articles to be tested 


bed 


which, 


A pawl catch pleced to feet from th 


would then hold up the weight, 


when released, falling on the test 


piece, 


would eg constant blow, which could 


7. @ 


be repeated until either the article broke 


or was considered to be of sufficient 
strength 


FRACTURES 


We have next to consider the fractures 
of the test pieces Che structure of steel 
as shown either in the fracture or the 
polished and etched section, contains a 
certain record of at least the last heat 
treatment through which it passed 

(a) Perfectly case-hardened steel will 
when fractured, show a case of extremely 
fine white grain, which is clearly defined 


and of very regular depth, while the cor 


is finely granular and of a distinetly m« 
tallic luster 

(b>) The case, instead of having a fin 
white dry appearance, is full of minut 
brilliant specks, and is not so clearly di 
fined The core much coarser and 
more sparkling, and the test piece would 
break easily, being more or less rotten 
Such a fracture shows either that the ar 
ticle was quenched direct from the pot, 


or that, 1f heated a second time, it was 


not raised to a temperature sufficiently 


high to rearrange the structure caused by 


the high temperature of case-hardening 


(c) The outer zones of the case are 
coarser, as in (>), while the remainder 
and also the core, are very little coarser 
than (a) This is the result of too high 
a temperature in reheating An article 
having such a structure would, thouel 
of full hardness, wear into little pinhol 
and specks, and in certain articles of small 
dimensions very easily break 

(d) The case appears as in (>), but 
the core is gray and fibrous, or when 
broken laterally shows very marked lam 
Inations This is caused by too high and 


too long heating before quenching 


Such, then, are the principal faults which 


are to be detected by inspection of th 
fracture but I must remind you that tl 

list does not include any faults which are 
the result of defects in th teel emploved 











112 


I have throughout taken it for granted 
that a good and reliable brand of steel 
is used. As a last general recommenda- 
tion, I may say that the success of the 
process depends, first, on the use of pure 
material; and, secondly, having once es- 
tablished a proper system of hardening, 
absolute regularity in carrying it out. 





A High-Speed Lathe Center. 

The illustration shows a lathe center, 
intended for lathes in which heavy shaft- 
ing is turned. It is a well-known fact 
that tail centers—never too satisfactory— 
have, since the advent of high-speed 
tools, become a perfect nuisance, heating 
and binding in the work and often seiz- 
ing and twisting off. This center is so 
designed that when the friction at the 
point becomes too great the center rotates 
in a bearing. 

A is a section of the tailstock having 
the ordinary tail spindle B. The special 
center bushing C is tapered on the out- 
side and fits in the tail spindle in the 
usual way. It has a tapered hole in it— 
larger at the back end—which acts as a 
bearing for the center D, which is fitted 
The rear end of C is threaded, and 
is the externally and in- 
Into F is 


to it. 
fitted into it 
ternally threaded bushing F. 


Q 
1 












A HIGH-SPEED LATHE CENTER. 


screwed the thrust-screw G, which has a 
nut J to keep it from getting out of ad- 
justment. Between the end of the thrust- 
screw G and the rear end of the center 
D are interposed the anti-friction disks H. 
disks are alternately steel and 
bronze. Oiling is provided for through 
the oil-holes E and /. In 
thrust-screw G is tightened up until the 
friction between the center D and the 
bushing C is slightly greater than the 
normal friction between the center D and 
the work. So long as the friction be- 
tween the center D and the work remains 
normal, the center D will remain station- 
ary; but as soon as this friction increases 
between that of D and C, then D will 
rotate in the sleeve C. In action the cen- 
ter J) is alternately at rest and rotating. 
This center was invented by Thomas P. 
Keating, foreman of the shafting depart- 
ment of the General Electric Company, 
Schenectady, N. Y. It has been in suc- 
cessful operation in their works for some 


These 


service the 


time 
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British Pipe Threads. 


BY W. H. BOOTH. 

The issue of the report on British stan- 
dard pipe threads for iron or steel pipes 
and tubes may serve as an opportunity 
for stating what has been the past practice 
in Great Britain. Just as Whitworth in- 
troduced his system of screw threads for 
bolts, so he also introduced a standard 
pipe thread. It was identical in form 
with the bolt thread, that is to say, the 
angle included between the sloping sides 
of the male thread, measured on the axial 
plane or on a longitudinal section, is 55 
degrees. The pointed thread thus pro- 
duced is rounded off top and bottom, as 
in Fig. 1, one-sixth of its depth, so that 
the fmal thread has a depth of two-thirds 
of an isosceles triangle of 55 degrees apex. 
The Whitworth thread, as defined by the 
new standard report, has its threads round- 
ed top and bottom to a radius of 0.137329 
times the pitch, and therefore the depth 
of the thread is 0.640327 times the pitch. 

It is obvious that there is some slight 
difference from the old Whitworth round- 
ing of one-sixth, as regards the mode of 
stating the rounding. In triangle of 55 
degrees apex the length of the base is 


55 . . , 
2 tan. -* Thus we have 2 tan. 27° 30’ = 
2 & 0.5205671 = 1.04113 as the length of 
base where the vertical height — 1, so 


that it would almost seem as though Whit- 
worth had selected the angle of 55 de 
grees because it is the angle at the apex 
of a triangle whose base is very closely 
equal to the vertical height, whereas the 
60-degree triangle has a base equal to the 
This number, 1.041113, mul 
ought to equal 0.666, 


slant height. 
tipled by 0.640327, 
or two-thirds the vertical height of the 
thread, and it will be found to do so if 
marked out. The radius of the round 
ing circles stated in terms of the pitch as 
0.137329 is the radius of a circle which 
will just touch the sloping sides of the 
teeth and the line parallel with the axis 
of the bolt and one-sixth above the bot- 
tom of the originating pointed thread. 

In the threading of pipes it is recom- 
mended that the end of a pipe be slightly 
coned to a slope of 1 in 32 or 1-16 inch 
taper per inch. It is noted that the prac 
tice of the tube trade is to set the threads 
vertical to the pipe diameter and not to 
the parallel body. An error is thus intro- 
duced in the pitch and effective diameters 
which may be considered negligible in 
consideration of the degree of accuracy 
required in this class of work. Ordinary 
short couplings or sockets may be thread 
ed either conical or parallel, the conical 
threading of course giving the best work 
in making a good joint the full length 
of the screwed-in portion. The long 
thread, or connector, Fig. 2, must, of 
course, always be parallel-threaded in both 
pipe and socket. 

LONG-THREAD JOINTS. 
IT do not know if the long thread is so 


‘good by a lead or 
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common in America as it is here, but the 
connector or long thread, as used to con- 
nect two ends of pipes, or to form a con- 
venient making-up length or a place where 
a length of pipe may be disconnected, con- 
sists of one ordinary threaded end of 
pipe which just butts against the length to 
be joined to it. This latter length is 
threaded parallel for a distance not less 
than one full socket length plus a full- 
back nut. The socket is threaded parallel 
so as to run freely back on the long thread 
and the joint is made by first screwing 
back the socket on its long thread, next 
bringing the two pipe ends together and 
then screwing the socket on the abutting 
pipe until it is tight. The socket is then 
partly on both pipes and it is tight only 
on one of them, for it is always an easy 
fit on the long thread. The joint is made 
copper wire, or a 
grummet of yarn or string between the 
back nut, which is then tightly screwed 
against the socket end. There is often a 
back nut at each end of the socket. 

The common socket joint, with tapered 
thread and parallel-threaded socket, really 
makes a tight joint only at the extreme 
end of the socket, when the pipe has been 
screwed in until it fits at that one point 
only. The ideal perfect joint would, of 
course, have the socket also tapered so 
that when screwed home every thread of 
the pipe end would be equally a fit in the 
tapered socket. 

PIPE DIMENSIONS. 

The same form of thread is recom- 
mended for copper and brass tubes, and 
the pitches should be the 
thickness permits, and a further standard 
is foreshadowed for thin tubes Up to 
2% nominal diameter the old Whitworth 


same where 


sizes have been adhered to as follows: 


Nom. Body Topof Threads 
diam. outside. thread. Depth. Core. per 
inch. inch. inch. inch. inch. inch. 

1 143 1.309 .058 1.193 11 

2 23, 2.347 . 058 2,231 11 

2% 24 2.587 O58 2.471 11 
(3o0ld 3!, 3.485 O58 3,368 11 
is3new 34, 3.46 . 058 3.344 11 
{fold 4}, 4.34 058 4,223 11 
(4 new 44, 4.45 . 058 4.334 11 


The term “diameter at top of thread” 
refers to the diameter ofa straight thread, 
the tapering being all in reduction of 
diameter. The diameter is the 


diameter at the bottom of the male thread, 


“core” 


or, rather, it is twice the minimum radius 
measured at right angles to the axis. 
Similarly, the full diameter is twice the 
full radius on top of thread, measured at 
right angles to the axis. The effective 
diameter of a single-threaded screw is the 
length of a line drawn through the axis 
at right angles to it, measured at the 
points where the line cuts the thread slope. 

Hitherto tables of threaded pipes do 
not appear to show the threads above the 
4-inch size, but pipes above this size have 
always had the customary 11 threads per 
inch. Below 1 inch there are now, as 
before, 14 threads; inch, 19 
threads, and the % pipe has 28 threads 


below ™% 


per inch, also as before. But the 7-inch 
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pipe has now only 10 threads per inch, 
the 11 inch upward 
threads, and this number extends to 18 
inches, beyond which the new standard 
not extended. 
steps are inch up to 1 inch, thence by 
% inch up to 4 inches; % 
inches, and by 1 inch to 18 inches 


and have only 8 


As regards sizes, the 


1s 


inch up to 6 


ARTESIAN PIPES 


The report says nothing whatever of 
artesian pipes or of swelled-jointed pipes, 
such sometimes 
mains inside artesian casing, but the best 


as are used for raising 
artesian practice for drive pipe has em- 
ployed the Whitworth thread, but twelve 
threads to the inch in all sizes, from the 
small 1%4-inch driven well up to pipes of 
The ends of the pipes 
from 3 inches diameter to to inches are 
“cressed” or swaged smaller by 1% inch 
diameter before threading, and the socket 
is of thin special steel, screwed onto the 
pipe, so that no thread appears beyond the 
end of the socket. The pipes butt at the 
of the socket, always 
faced off true at the ends, so that when 
in the ground a spirit level laid across the 


20 inches or more. 


middle and are 


end of the upstanding pipe is the most 
reliable test of its verticality 

The pipe thread dies away gradually to 
the body by a curve from the threaded 
the socket being slightly 
bell-mouthed internally to fit this curved 
part, while, outside, the socket ends taper 
thin edge The 
outer diameter at the middle of the socket 
is thus not much larger than the body of 
the pipe 


portion, ends 


by a long curve to a 


These artesian pipes are al 


ways cut to exact lengths of 3, 4, 5, 6 and 


7 feet for odd pieces, and to feet for gen- 


\ 














VAITWORTH 
labor | 
used them in 15-foot lengths. The 
of artesian pipe 
3, 4, 5, 6, 7%, 8%, 10, 11%, 13 
14%, 16, 18, 20 inch, etc., these sizes being 


eral work, though to save have 


stan- 
nominal diameters 
14, 2 


dard 
are 
chosen to admit of the least practicable 
of 
cessively introduced lines of casing 

The new list of ordinary pipe threads 
is copyrighted by the Standard Committee, 
so that I cannot send 2 copy for reproduc 
tion. 


reduction bore-hole diameter by suc 
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PRACTICE OF PIPEMAKERS. 


Though the Whitworth thread and the 
Whitworth standard of 
sured on the points of the thread, have 
been nominally standard for many years, 


diameter, mea 


it has been quite common practice for 
some pipemakers not to adhere to such 
standard except in the shape of the thread 
A 4-inch socket of one maker would drop 
freely over the thread of another maker’s 
Che this 


mce secured, a customer would be held; 


4-inch pipe idea of was that, 
but this argument cut both ways, and, in 
ny own case, I always have sent orders 
those who stuck to the Whitworth di- 
imeters because departure from standard 


to 


is bad business. Nothing is so annoying 


is to receive two shipments of threaded 


pipe ot different diameters. It is impos 
sible in some cases to effect a junction 
xcept by some makeshift, such as the 


ise, if one has it, of a larger size socket 


‘amped up with lead or some such make 
shift 
Some American machinery imported 


here comes over with flanges or threaded 
holes suitably threaded to the Whitworth 
thread, but other things come over pro 
ided the 
per inch, which I[ have not found to pro- 


with American eight threads 
luce such good results as our finer Eng 
and I doubt the 


tf the Standard Committee in 


ish eleven threads, im 


provement 
making fewer threads on the 7-inch size 
ind upward. In artesian work it is some 
times a trifle difficult to start the screwing 
pipes, with their 


together of 16-inch 


twelve threads per inch, when suspended 


ertically the one above the other, which 
perhaps the best way of fitting these 
. Top of 
: = Thread 
n wha’ Lf 
\ 
| 
. | 
an 
3 | 
VLSTao P sh z | om 
Y / | 
\ 
f ° ee 
Buse of ‘, 1 
=| Thread 
a + s 
P:-? i “ } 
1 un Machine 
LT AND PIPE THREAD 
pes together. Such fine threads on large 
pes are very apt to get crossed at the 
start, for the mouth of the socket is apt 
to he slack at the end of the pipe. 
\RTESIAN PIPE SOCKETS AND JOINTS 
The Standard Committee makes no re 


ommendations as to the length of or- 


linary pipe sockets, but they are shorter 


than artesian sockets. In artesian work 
the socket of the 5-inch pipe is 5 inches 
long, or equal to the inside pipe diameter. 
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Below 5 inches, sockets are an inch longer 


than pipe diameters; above 5 inches, they 


are from 1 inch to 2 inches shorter than 
the pipe diameter, so that both the 4- and 
the 6-inch pipes have 5-inch long sockets 
and the 10-inch pipe has an 8-inch socket, 


and so on. 


In addition to the socketed butted 
drive pipe and the swelled-jointed pipe 
there is often used in artesian work a 


flush-jointed pipe in which half the pipe 
thickness at 


Long Thre 
Back Nut 


AL 


Ordinary End 


is cut away inside one end 


ud 


Back 





Grummet 
Joint Made 





——_ 


Joint Unmade 
. Amer v viet 


FIG. 2 LONG THREAD JOINT. 


at the other, and the cut sur 
that to 
even or flush inside 


and outside 


face is threaded so when 


put 
gether the pipes are 
and out. Such pipes rarely come together 


at the end on the two abutting surfaces 


with absolute accuracy, and the driving 
force comes more heavily on one shoulder, 
and if heavily driven the end which is 


female threaded will drive over the other 
end, hence such joints are not capable of 


the same hard driving as the full-butted 
and socketed joint The swelled-jointed 
pipe is simply considerably coned on the 
male thread and the swelled-out or spigot 


Thus 


strength possible is secured, for 


end is threaded to the same taper. 
the full 
the pipe is 
to 
sockets, 
pumps 


reduced least where exposed 


having no 
mains of 


most stress These 


pipes 
are useful for rising 
abl 
the 12 threads per inch of artesian piping 
Possibly it to add a 


little to the strength of the pipes by re 


I am not to trace the origin of 


from a desire 


arose 


ducing the depth of thread. As regards 
the peculiar angle of 55 degrees for 
threads it is said that Whitworth ap- 


proved really of 60 degrees, but fixed on 
55 degrees as more difficult to cope at the 


time, and so he was able to secure to 

himself the business in threading tackle 
55 AND 0OO-DEGREE ANGLES 

Anyone with care and time can pro 


duce an angle of 60 degrees, because it 1s 


the angle of an equivalent triangle and is 


correctly found when each angle of a 
steel triangle has been scraped trie to 
fit exactly a pair of steel-jointed straight 
edges. No sort of measuring is needed, 
merely care, time and patience. It is 


purely a piece of handicraft. But to pro 
duce an angle of 55 degrees one must set 
the 60-degree triangle on a wedge of 2% 


degrees first one wavy, then the other, and 











so produce by care the 55-degree triangle. 
can only be made by 
skilful 
difference of 
length, to do this the length 
taken much longer than the ulti- 
to reduce the 
proportion of error finally present. When 
all is done, there is no absolute mechani 
cal One to 
pend on the measurement of the wedge. 


But the wedge piece 


calculation and measure 


of its 


careful 


ment height on a 


given and 


is best 


mate triangle base, so as 


pre of of accuracy has de 


London, England 
Metric Chart. 

The Decimal Association, Oxford 
Court, Cannon Street, London, E. C 
sends us an explanatory chart of the 
metric system 

The chart was compiled by Mr. J. G. 
BS = = 3 


a] i) fl 
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Tool Shops of the Kawasaki Dockyard Company. 


BY GOMPEI 
It has been for a long time the intention 
of Mr. K. Matsugata the managing direc- 
tor of the Kawasaki Dockyard Company, 
to establish a tool-shop from which var 
ious shops of the yard may be supplied 
tools gages 
Rapid increase in the volume of work 


with and 


done at these works, especially for the 
Imperial navy, led recently to a consider- 
able enlargement of the plant, and made 
the existence of such a shop a necessity 
The shop is situated all by itself about 
twenty yards from the main machine shop, 
a building of steel frame, and corrugated 
feet 
It is well ventilated at the 


and sides. It is long by 


48 feet wide. 


roof 105 


KUWADA 
gages. It is used also for case-harden- 
ning. Another furnace is a muffle-fur- 
nace of capacity 10x28 inches, chiefly 
used for annealing, and the third is a 
crucible furnace used for heating the 
work in lead or any other molten me 
dium. Charcoal is used in forges but in 
furnaces soft coal is burned. 


For reducing sizes of steel bars there is 
provided a 150-pound upright, cushioned, 
power hammer of Bradley & Co. It is 
just the right size for tool-shop use, and is 
There is 


a great labor-saving machine 


also a swaging machine to draw %-in 


round to any size down to I-16 in. diam- 


eter. 
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FIG, 1. LAYOUT OF A JAPANESE TOOL ROOM. 
A, Smith forges; B, Box forges: C, Tempering and annealing furnaces; 1, 8” x10’ Lathe; 2, 8” x8’ Universal backing-off lathe; 
3. 6" x 6" lathes; 4, 6x4’ lathes; 5, Drill presses; 6, Shaper; 7, Universal milling machines; 8, Universal grinder; 9, Cutter grind 
ers; 10, Surface grinder; 11, Center drill; 12, Twist drill grinders; 13, Tool grinders; 14, Emery wheel; 15, File cutter; 16, Power 


hammer 


Pilter, of Paris (a member of the Execu 
tive Committee), the 
approval of Lords Kelvin, Belhaven and 
Stenton, Avebury, Spencer, and Tweed 
mouth, Right Hon. H. O. Arnold-Forster, 
Sir J. T. Brunner, Sir Wm. Huggins, Sir 
Oliver Lodge, Sir Wm. Mather, Sir G. L 
Molesworth, Sir W. H. Preece, Sir Wm 
Ramsay, Sir Henry Mr. Alex 
Siemens, Dr. Selwyn, Dr. Gray, Sir Sam- 
Mr. Dowson; of the 
chairman and of the members of 
the select committee of the House of Com- 
mons of 1895; and of the president and 
ex-president of the Associated Chambers 
All the 


facsimile, 


and bears written 


Re yscoe, 


uel Montagu and 


some 


of Commerce for the year 1897. 
signatures are reproduced in 
and the chart affords the best means that 
to of familiarizing 


oneself with the units of the metric system 


has come our notice 


and with the relation which any one unit 
to the 


rrepaid for 1 shilling 
prey { 


bears others. It is sent postage 


top, and has glass side-lights the whole 
length of the building, which, with large 
windows at the ends, afford good lighting. 
The two lines of shafting are driven one 
by a 20 horse-power motor and the other 
by a 1o horse-power motor, and a 5 horse- 


power motor drives the blower for the 
forges and furnaces. 
The outfit of machine tools and how 


they are arranged in the building are set 
forth in Plan Fig.1, but it may not be amiss 
here to add a few explanations. There 
are six common smith forges, four box 
forges, and three tempering furnaces. 
The 
smaller tools, such as flat drills and chis- 


box forges are used for forging 


els, and for heating tools which are to be 


hardened only at the ends. One of the 


three furnaces is built on the principle 
of reverberatory furnaces,having a capacity 
of 32x40 inches. This is used for heat- 


ing tools to be hardened all over, such as 


twist drills, reamers, milling cutters and 


Right by this hammer there are set up 
one Shaldrow’s file cutter and one emery 
which for re 
For annealing and harden- 


wheel grinder, are used 
cutting files. 
ing of files the above-mentioned furnaces 
are employed. 

For grinding tool points to shape, there 
are provided No. 1 No. 2 Sellers 


universal tool grinders, one Stearns tool 


and 
grinder, and two twist drill grinders, one 
of which is solely for thinning the drill 
points. 

For turning work, six 13 in. x 4 ft. 
eight 12 in. x 6 ft., one 20 in. x 8 ft., and 
one 20 in. x 12 ft. lathes are installed. The 
20 in. x 8 ft. lathe is a universal backing-off 
lathe of J. E. Reinecker’s. On this lathe 
profiling cutters can be backed off to a 


gage and worm wheel hobs can also be 
relined. Several of these lathes are fitted 
with’ metric lead-screws. They make 


select set, being productions’ of 


Archdale & Co., Bir 


quite a 
such firms as James 














July 27, 1905. 


mingham; Usines Bonbey, Paris, and J. E. 
Reinecker, Chemnitz. 

Placed next to the lathes there are four 
universal milling machines of Brown & 
Sharpe’s, and of Cincinnati Milling Ma- 
chine Company. 

The grinding machine used is the Brown 
& Sharpe 40-inch universal grinder, for 

pieces 
The ac- 


known 


grinding cylindrical and conical 
such as gages and long cutters. 

of this well 
For grinding milling cutters and reamers, 
etc., the Walker universal cutter grinder 
For flat work the Brown & 


Sharpe surface grinder fills all require 


curacy machine is 


is used. 


ments. 
In addition there are two drill 


presses 


——— 








FIG. 2. VIEW 


of Archdale & Co., and Prentice Bros., 


and a shaper from Cincinnatt1 
standards of measure 


For reference 


there are provided a Bariquand’s set of 


metric micrometers; Starrett’s inside and 
complete set; 


Whit 


outside micrometers, a 


{ and 


Brown & Sharpe limit gages 
worth screw-thread gages 
For filing and general finishing, there 
are benches for forty men 
The above outfit, with two more milling 
machines and another precision lathe, 1s 
to complete the outlay for the present 
As seen in the photograph, one corner 
room, 


a storage 


f the shop is used as 


a ME 


-IN TERIOR 
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where material is kept in stock, and the 


finished tools are classified and_ stored 
ready for immediate delivery 

Every piece of work is carried through 
by an order-card system, and returns are 
taken daily of each man’s work. An or- 
der slip illustrated by Fig. 4, shows how 


it looks in Japan 


All the tools are divided into ten 
classes according to kind and size, and 
each class is given a price; these prices 


being fixed to cover the cost of making 
the tools plus the cost of redressing or 
sharpening them several times. 


New 


these 


issued charged up at 


but 


tools are 


prices, for those given in ex- 


change for worn tools, no charge is made, 


ur 


come a full realization that the work of 


making tools amply deserves a special out 


lay of capital and the employment of 
special men for this purpose 


The Machinery Market in Siberia. 


Siberia does not as yet offer any great 
openings for foreign-mad machinery, 
upart from that used for agricultural and 
mining purposes. For the former there 1s 


American manu 
the bulk of the 


Indeed, 


an enormous demand and 


facturers have secured 


trade in several principal lines 


so familiar are the peasants with th 


working of American implements that the 


merits of rival machines are a_ proliti 


scurce of argument among them 





OF THE TOOL SHOP, KAWASAKI DOCKYARD COMPANY, KOBE, JAPAN 
provided the tools returned bear repai In Siberia itself s distinct from 
ing. This method results in a great deal Russia—Germany | the larger share ol 
of saving in material the general machinery market (apart trom 

An account is kept of the receipt and agricultural) ; t tl s rivalled by the 
delivery between the tool-shop and the United States and England in ar East- 
other shops and from this account, peri- ern ports. Although the dem nd at pres- 
odical reports can be made showing the ent is relatively small, yet it hould not 
number of new tools issued and the num- be overlooked, as the country is rapidly 
ber of exchanges made for any one shop. developing, and much depends on a start 

Although the Kawasaki Dockyard and a repute locally acquired. The Sibert 
Company never once doubted that sharp ian railroad by heapening and facilitating 
tools and tru gages are essential to communicatiol d Ss not tavor the tock 
good work and shop economy, yet with ing of large quantity of m nery 
the introduction of high-speed tool steel parti 1 ymmplicated or expensive ma 
and expensive modern machine tools, has chines. Buyers can now fr dily journey 
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to Moscow or other leading Russian cen- 
ters, where they can see an extensive se- 
At present 
(apart 


lection and get better terms. 
the Siberian trade in 
from agricultural) is rather dependent on 
Moscow, which provides it with the for- 


machinery 


eign goods required. 

jritish engineering firms are at present 
content to the Siberian market 
through their Moscow agents. Orders for 


reach 


railroad locomotives and rails are now 
given to Russian makers. Portable en- 
gines for use in sawmills and general 


purposes are supplied by a German firm. 
When the British commissioner was at 
Irkutsk last year a dealer there gave him 
the following comparison: A British semi- 
horse-power, weight 


portable engine, 32 





















































FIG. 3. SMITHING 


about 700 poods, f. 0. b. Moscow (includ 
ing duty) amounted to 6,265 rubles, with 
Irkutsk, 
1,100 rubles, while a Russian machine of 
the power Irkutsk 
amounted to 4,800 Allowing 
1,000 to 1,500 rubles for better quality of 


additional freight Moscow to 


same delivered at 
rubles. 


the British machine, extra durability, etc., 
the difference, the dealer said, still 
far Much of this, of 
was in duty and in freight from England 
to the the 
pood, or his 


was 


too great course, 


Russian frontier, at 3 rubles 


2,100 rubles, according to 
statement (a pood equals 36 pounds, 100 


A ruble approxi 


poods equal 1.612 ton, 
An Omsk agent of a 
British firm keeps a small stock of en- 


mates to 50 cents). 
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gines, but the demand is now slight 
Later on there will probably be a call for 
threshing engines. British driving power 
is occasionally met with in Siberian and 
Eastern industrial establishments. Boil- 
ers and boiler-makers are generally ob- 
tained from The British com- 
missioner in his last year’s tour through 
part of Siberia only met one English 
commercial traveler. At Novo-Nikolaievsk 
a new government biscuit factory has been 
erected, the machinery being all Russian, 


Moscow. 


except the force pumps of British make. 
The Germans supplied the machinery for 
the steam flour-mill built there. These 
mills are starting up in all parts of Si- 
beria and the Far East. The machinery 
is being supplied by a large Moscow com- 
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DEPARTMENT OF THE TOOL SHOP OF KAWASAKI 


This branch of business should be 
looked after by mak 
ers, as it offers one of the very best open 
Sawmills 


pany. 


carefully American 


ings for American goods are 


with German or Russian ma 


Wood-working and brewery ma- 


supplied 
chines 

chinery is mostly German, possibly be- 
cause most of the breweries are managed 
The latter also control the 
brick 


German-made 


by Germans. 
machines and 


the 


business in printing 
making plants, while 
“Allweiler” 
The diaphragm system 1s also liked, 
the 
the latter selling at from 


hand-pump has an extensive 
sale. 
together with Letestiu hand pumps, 
up- 
stocked, 


5 and 7 being most in demand. An 


135 rubles 


ward. British pulsometers are 


Nos 
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Irkutsk dealer told the British Commis- 
sioner that he could sell portable engines, 
river steamers, dredging appliances, small 
tugs, hand machinery for carding cotton, 
turbines, belting, light-steel nickeled baths, 
mineral-water plants, gold-mining plants, 
etc. Galvanized corrugated iron is very 
largely in demand, and is mainly supplied 
by England. Oil presses and oil-seed ma- 
chinery might be pushed, also platform. 
scales. There is everywhere a good de- 
mand for saws, of all sorts. Sheffield, 
England, has the best of this trade, al- 
though British saws are thought to be 
dear. It is also said that they don’t stand 
the severe temperature as well as_ the 
German makes. The long, thin band-saws 


are generally of French production 


if 


} 
+44 


CO., KOBE, JAPAN. 

Small American hand-saws are very often 
seen throughout the country, and this line 
might easily be pushed more energetically. 
liked the best, but the 


German cut them out where cheapness is 


3ritish files are 


the thing mostly wanted. It is often nec- 
essary to buy six of the German files to 
British 
found sometimes to be cheaper because of 


one of make, but even this is 


the careless way the tools are used by the 


native operatives. PSs 





If you get a result without strenuous 


effort, there is only one rule, and that is, 
to begin all over again, for you are on 


Edison. 


the wrong path.—7. A 
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The Scope of the Modern Engineer. 

The following is from an address by 
Wm. Barclay Parsons at Purdue Univer- 
sity: 

Unfortunately there exists in the pub- 
lic mind, and more unfortunately im the 
minds of some engineers, the impression 
that the functions of an 
limited to the consideration only of the 
steel and the stone, and the other ma- 
terials of construction, and the weaving 
of them into a completed structure, in 
proper relations one to the other, of suit- 
able shape and of varying proportions, as 
determined by mathematical computation. 
This is the conventional view of the work 
of the engineer. The conception of the 
structure, the realization of its necessity 
and the making of it possible are the work 


engineer are 
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the full measure of success that is rightly 
his, be concerned not only with his cal- 
culations, but will also have to study men 
and their needs; questions of industrial 
demand; the laws of finance, and much in 
regard to general legislation. His it will 
be to conceive, to plan, to design, to ex- 
ecute and then to manage. In short, the 
engineer will find that his horizon is much 
more extensive than, he can view through 
the his transit and much 
broader than he can lay down on his 


telescope of 
drawing board. The more valuable is the 
engineer, im proportion as he can success- 
fully master all the elements of his prob- 
lem. 





The Mistakes of Corliss. 


The following clipping from the Macon 
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piping from our boiler, we lead to steam 
chests and thence to cylinder of engine, 
make the vital mistake that 
Mr. Corless inaugurated. We work it ex- 
pensively, and thus decrease the propulsive 
Why not work it 
full stroke, which would give more power 


but, there we 


power and life energy 
by 40 odd per cent. on the same area of 
piston, only admitting sufficient steam to 
the opposite port before the final limit of 
stroke is 
that rythm of revolution so necessary and 


reached, thus cushioning, and 
well understood by those of my profession 
know then let 


exhaust be of sufficient area and bifucated 


who their business ; our 
leading into two cylinders of equal area 
but 


cylinders of twice the length of said en 


as your engine cylinder, said two 


gine cylinder; then connect your two ex 
haust cylinders to the same shaft as your 


































































































of others. In the development of our (Ga.) Telegraph, sent us by a corre- 
country, with its vast store of resources, spondent, we print verbatim et literatim. engine, but on opposite centers of each 
ih I & “e{ | | | | 
Tht it FH 
tl 4 Jer tits BY ’ 
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FRONT. FIG. 4 HOW SHOP ORDER-CARDS LOOK IN JAPAN. REVERSI 
the active and vivid imagination of a It makes one wonder where the authority other, and giving them same stroke. Ar 
promoter, glorying in the self-appellation for the letters “M. E.” comes from range your piston heads with valve seated 
of the practical man, has been in most “The crime of the 19th century was so that direct boiler pressure will make 
instances all sufficient for preliminary suc- committed when Corless invented the them retain their proper position. Have 
cess, and the trained intelligence of the Corless engine and put upon the market direct boiler pressure without obstructing 
so-called theoretical man was relegated to his type of valve gear, and like a flock valves on the opposite ends of these two 
do the “figuring,” and of that only so of sheep following the “bell weather,” exhaust cylinders and return our exhaust 
much as was absolutely necessary. With every engine builder has imitated him in steam direct to boiler without condensa 
the increase in population, the keen rivalry this respect since. Now scientists esti- tion or loss of its caloric properties. Now, 
of competition, and above all the growth mates that present use of steam secures who among so called engineers and me 
in size of our corporate structures, there only 10 per cent. of the inherent caloric chanics will agree with me or is capable 
has come the realization that there must properties of a ton of coal or a cord of of pointing out a defect either in valve 
be something more in the way of a wood, the wastage being at present 90 area or pressures? [| invite discussion 
foundation than an enthusiastic dream; per cent. Steam is the product of heat Now footed, black smoke, which pours 
that the mistakes of the practical man, in excess of 21.2 degrees Fahrenheit ap- from the funnels or smoke stacks of boil 
pardonable in small things, are too costly plied to the fluid called water, and when ers, is only in existence because of imper 
in great ones, and that there is needed, from so converted, the ratio of increase is 16 tect combustation. When you build your 
the very beginning, the cold analytical hundred times the drop of water. Now engines, as indicated above, us coke fuel 
methods of a trained and educated mind. we have taken this invisible propulsive and have no soot smoke 
The engineer of to-day, and more espe- force, far more quick than the lightning P. H. LOUD, JR., M. ! 
is to obtain troke, instantaneous in fact, and after Macon, Ga., July 6, 1905 


cially of the future, will, if he 
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Letters to the Editor. 


Magnetic Work-Holder for a Disk 


Grinder. 
The photo, Fig. 1, and drawing, Fig. 2, 
show an extremely useful addition to the 
ordinary disk-grinding machine for hold- 
ing iron or steel articles, and for which a 
patent has been applied in this country. 
permanent 


It consists of four round 


magnets A, contained in a non-magnetic 
holder B, the magnets being secured to- 
gether at the ends by the plates C, the 
plate acting as a keeper and completing 
the that The 


other ends of the magnets are flush with 


magnetic circuit at end. 


the face of the holder The holder is 
mounted on the base D and can be ad- 
justed to any angle in a plane parallel 
with the base It is fixed in its 


normal with the face of 
the holder at right angles with the side 


of the base, by means of the stop-pin F, 


position, V1Z., 


and in any other position it is held by the 
clamping screw F, which, the 
plit, tightens on to the turned shank of 


base being 















the holder. A movable rest G, adjusted 
by the two nuts // H, supports the work 
against the cutting action of the emery 
disk while being ground, and side stops 
. ; 
Eo | 
Ff} 
a } im ©! 
1 (an 
> A j 
a mars yan nd } 7] RP, 
Nd \ 
KW) 
‘el B 
| |r 
ie in 
FIG. 2. <A 
J or K prevent any lateral movement 
ot the work across the face of the 


magnets 

The base D rests on the table provided 
with the machine, the planed edge being 
held up against the the 
table, the moved 
toward the grinding disk by An 
dis- 


guide strip or 


whole device being 
hand 
the 


face of 


limits 
and the 


adjustable stop-screw M 


the disk 


between 


tance 
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the holder by coming against the edge of 
the table, thereby insuring uniformity in 


the thickness of the work ground. By 
means of the angular adjustment referred 
to, or the angular adjustment of the table, 
or both, articles of various shapes can be 
ground. 

When necessary for very accurate par- 
allel work, it is an easy matter to true up 

















PIG. 1. 


the face of the holder and the ends of the 
magnets together on the machine the de- 
vice is being used on, and work has been 
ground by this means which has not varied 
thousandth) 
from being parallel, which is probably as 


more than .0005 inch (% 


as can be expected from that class 


7] @ 


near 


ee 


Cath all ak ah ~ 
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1905. 


dipped. It is only the work of a moment 
to fix another piece. 
Of course the same results could be 


obtained by other forms of holders, and, 
in fact, several such had been made be- 
fore this one; but none were so simple or 
so easily handled, the weight complete 
being only 5% pounds. A doubtful point 
at the time of making the first was 
whether the magnets would retain their 
strength for any length of time, owing to 
the vibration of the machine, rough han- 
dling, etc.; but although it has been in 
use now for some months, it seems prac- 
tically the same as when new. A spare 
set of magnets, however, are kept ready 
for insertion should they be required, and 
the change can be made in two or three 
minutes H. A. DuncGEon. 
Leicester, England. 





Indicating Machinist’s Dimensions on 
Drawings. 

Jeing this 
particularly in the communications by Mr. 


interested in subject, and 
Falardean, at page 561, and Mr. Nichols, 
at page 694, I desire to “butt in” with a 
little suggestion which I think deserves a 
trial. 

Making separate tracings for the ma- 
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MAGNETIC WORK-HOLDER WITH PERMANENT MAGNETS. 


of machine, the error being probably due 
more to the grinding medium than to the 


device. Again, work only .o20 inch thick 
has been successfully held and ground 
without trouble. Articles can be held 


until red-hot, if so desired, without detri 
ment to the holder, and a vigorous shake 
is all that is necessary to detach the pieces 
into a bucket of water; or the whole de- 
the work attached, can be 


vice, with 








chinist and patternmaker is acknowledged 
to be a costly and slow process of turning 
out work; therefore we must devise some 
means by which we can enable the ma- 
chinist and patternmaker to read off their 
respective dimensions at a glance without 
their having to spend a lot of time run- 
ning around to find out what is what. 

A method of which I wish to speak is to 
put on the dimensions and dimension lines 
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for the patternmaker in blue ink, and those 
for the machinist in black ink. When a 
blueprint is taken from such a tracing the 
machinist’s dimensions will stand out very 
distinctly, while those for the pattern- 
maker will show in gray and look as if 
they were in the background, owing, of 
course, to the fact that the sun penetrates 
the blue ink during the exposure. I would 
like Messrs. Falardean and Nichols to try 
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San Francisco. 


cover) shown at Figs 
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cannot be equaled for simplicity, and it is 


machinists to mean 


BAYARD 


A Drilling and Reaming Jig. 

drawings of a drill jig 
for drilling the two castings (casing and 
rand 2. The cover 
casting with twelve 


IG, 2 
FIG, 2 




















FIG 
\ DRILLING AND 


a tracing embodying this scheme and sub- 
mit it to their machinists for their opinion 
I think they will find it much easier than 
searching for data and running the chance 
of confusing them with “fly tracks,” for 
the whole object detailed in the manner 
I advocate stands out exceptionally plain 


The old method of marking a small letter 


across the surfaces to be finished, I think 





ment with the 


equirements were that the 


ach piece, should 


in perfect aligi 


when assembled 
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plate was used, which eliminated any pos 
sibility of 1 ng the | s spaced differ 
ently in the two pieces he large holes 
A in the castings, Figs. 1 and 2, were 


reamed after being drilled, which was accu 
rately done by giving the body of the spe 
cial reamer a long bearing in the bushing 
B. The long projections on the bushing 
plate containing the bushings B, also 
served to bring the drill close to the work 
as 1s shown at C, Fig. 3 Che body of the 
special drill and reamer are the same 


size, which is 1-32 inch larger than the 


finished holes A, the fluted part of the 
reamer being .005 incl arger than the 
business end of the drill lhe castings 


to be drilled, after being planed, were next 
fled on the edges to fit inside of the 
locating pieces D, on the bushing plate, 
each one to its respective side, which 
insured nice matching on the outside after 
being assembled 

In operation the jig was used on a 
multiple-spindle drill press and in case of 
casting in Fig. 1, the twelve small holes 
E were drilled first with a drill made on 
the same plan as the large drill; that 1s, 


correct s1z¢ 


with the end ground to th 


length to go 


for tapping tor a ufc 
through the metal. Four plugs, as shown 
at F, Fig. 3, were shoved in to as many 


holes after this operation to prevent any 


possibility of tl work shifting when 
drilling and reaming the large holes. The 
ope ration on the cover 1 —_. 2s about 
the same, except that the mall holes are 
drilled to th body ( of the screws 
used for fastening it to the other cast 


ing. When operating on the cover it was 


held up ag t t plate of the 

ig bv means of a \ fi da shoe G 

fitting the ci r part of the casting 
x. 3: & I 


Calculating Cone-Pulley Speeds. 

[he article on “Calculating Cone-Pul 
ley and Back-Gear Speeds,’ at page 782, 
serves to illustrate a point which 1s evi 
dently not as well known as it might be 
From Fig. 1 of that article it will be 
noticed that every alternate speed has 
been obtained by altering the peed of the 
countershaft The more correct method 
is for the full range of the cone to be 


used, then altering the counter speed for 


the next four speed This method of 
layout gives a much flatter cone, and con 
sequent! 1 larger re of contact for the 
belt It is perh p etter here to take the 
sp eds c r 1 | I nad « npat}r trie 
‘ | 
cones fre ‘ ) 1 1 Ti¢ i 
he 1 m t ( 
illey is ! t \ the 
/ } 
ratio ot ne vyhere the 
S 
( 
smalle ‘ rf 
of the p . tl I] 
rt} 
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that of the large. The smallest diameter 
in the cone in one layout is therefore 
nearly 50 per cent. larger than the small- 
est in the other 

Personally, | think no method of cal- 
culating speeds so handy as the slide-rule 
one described at page 1090, Vol. 27, and 
| always keep a piece of tracing paper by 
me, ruled with a number of equi-distant 
parallel lines. By laying the paper on the 
rule and swivelling it around to suit, one 
can instantly divide the distance between 
two numbers into any number of divisions 
and transfer equal spaces from one scale 
to another A. T. MILvar. 

Manchester, England 





The Making of a Spring-Clip. 
To make this little spring-clip, shown 
in Fig. 1, is easy—after you see the cuts 


but before that you might say, two 


operations; perhaps three. At any rate | 
was somewhat skeptical as to its being 
formed and embossed in one, but we con 
structed this set of dies with that end in 
view. 

Figures 2 and 3 show front and end 
elevations of the punch and die, with 


detail of construction. The die shoe is 


vad 
— 
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FIG. I. THE SPRING CLIP. 


cast-iron. A is a pad in which the blank 
is embossed, formed to a required arc 
and the end marked K, Fig. 1, is bent 
to a right angle. This pad is of hardened 
tool steel. 

The tool-steel piece B forms a_ wall 
around the pad and is left soft; a pin at 
each end retains it central im the shoe. 

The holes D D are for the pressure pins 
that actuate the pad from the buffer; the 
large tapped hole in the center of the shoe 
is to receive the buffer stud. 

C is a stationary knee of hardened tool 
steel. Its function is to give motion to the 
“kicker” E, seen in the punch. FF are 
gibs. The kicker /, as the punch travels 
down strikes the knee C on the angle L, 
and it slowly begins to close in toward the 
punch G. The punch, while £ is travel- 
ing down L, is forming the blank in the 
pad and bending the hook R, Fig. 1, at 
When &E arrives at M, the 
G has completed forming the 
blank with the exception of the emboss- 


a right angle. 


punch 


ing at the ends and middle and curling 
the hook. 
tom of the shoe. 


The pad now rests on the bot- 
Now at the dotted line 


P in punch G, Fig. 2, you will notice 
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where the hook part of the clip is curled 


around. This opening is just large 


enough to admit the rib QO plus the thick- 


ness of one metal—.o41 hard brass. At 
the short angie M, Fig. 2, the kicker E 
really does its work; it has been loafing 
while sliding down L, so as to keep from 
touching the blank until the right time. 


\fter E 


passes the 45-degree angle M, 
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Cageless Roller Bearings. 
I have read the article by “Theodore” 


on page 54, regarding roller bearings and 
1 which he refers to a previous article 
I think likely the 


principal cause of the trouble he had in 


on the same subject 


the roller-skate experience was in the de- 
sign of the bearing, the spindle being % 


inch and the rollers % inch, the rollers 
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FIG. 2. FRONT ELEVATION 


the kicker passes on down at N; this 
movement allows the punch G to finish 
the job by putting in the embossing. As 
the punch ascends the blank clings by the 
hook to the opening at P, Fig. 2, and is 
easily taken care of by the operator. The 
radius of the circular part of the punch 
G is 134 inches. The radius of the finished 
blank is 313-19 inches 
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OF THE COMBINATION DIE, 


were half as large as the spindles. An- 
other source of trouble would possibly be 
found—though I have not figured it to see 

in the lack of completeness with which 
the rollers filled their race. 

It has happened that I have had quite 
a little experience with roller bearings, 
especially of a particular kind I had 
charge of the machinery for the Shredded 
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Front View of Pad 
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End View of Pad 











FIG. 3 SIDE ELEVATION 


In this set of dies no allowance had to 
be made for the spring of the metal, for 
the embossing. I figured that we would 
have to allow some and made the pad ac- 
cordingly, but that was not necessary, 
and we had consequently to make a new 
pad, as the first one didn't fit 

CARROLL ASHLEY 


Rochester, N. Y. 


Zmerican 
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Wheat Company (now the Natural Food 
Company, of Niagara Falls) during the 
period of the development of their ma- 
chinery and, among other things, came up 
an interesting experience along the above 
line. 

Their shredding rolls had journals about 
134x4 inches, running in bronze boxes, 
when a roller-bearing concern proposed to 
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set of roller bearings for trial 


They proved to save so much power that 


submit a 
they were adopted. The general design of 
these bearings was a set of 14-inch rollers 
We soon afterward 


some 289 od 


separated by a cage. 


put into use of these bear 


After a while, however, 
of the to 


ings and run them 


we noticed a tendency rollers 


wear into the ends of their cages; some 


times cutting clear through and some 
times one would cut way into the collars 
of the bearings. Another trouble was a 
tendency to draw the shredding rolls up 


against their collars, which was done com- 
monly with such a force that they would 
cut badly. In one case, to my knowledge, 
the shank of a shredding roll was actually 
started out of its shell, into which it had 
been pressed, or hot-water snrunk, I have 
Driving the shank back 
fit 
it should be, still it was by no means loose 


forgotten which. 
showed that it was rot as tight a 


a> 


AMERICAN MACHINIST 


5 in number, had afterward very severe 


5 


wJ4 s 

and continuous use, running night and 
day, and gave very little trouble. As far 
as I am aware, this form of bearing is 
still in use by the above company. Both 


journals and bearings were hardened and 
accurately ground to gage 
L. S. BURBANK 


Mass 


A Workman’s Time Chart. 


desirable 


Worcester, 


In modern plants it ts from 


the men’s as well as the empioyer’s 
standpoint, for the superintendent to 
know exactly which workmen are keep 
ing good time and which are in _ the 


habit of arriving late, taking days off, etc 
The to 


mation so 


great trouble is get this infor- 


condensed that it is possible 


to compare the various records at sight 


and to refer to any particular man’s rec 


Month of March-1903, 
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FIG. 2. TIME SHEET 
and the end pull must have been pretty ord almost instantly. No time clock or 
strong indeed to start it. recording device on the market to-day 


The suggestion was made that the roll- 
ers might possibly have been set a little 
winding in their cages, their action thus 
tending to develop a sort of rolling nut 
or screw of almost infinitesimal pitch. An 
experiment was made which showed that 
the rollers were not parallel with the jour- 
but at 
greater or less, with the same, and usually 


nals, set rather various angles, 


having a decided tendency in one way. 
We then decided to fit up an experi- 
mental bearing, omitting the cage and fill- 


ing the race full of loose rollers. By 
chance these rollers happened to fill the 
race to just about the right amount—that 
is, with very little play. It of course re- 
quired more rollers to do this. This 
shredding roll showed none of the cut 
ting above referred to, and acted so well 
that, after a fair trial, all of the cages 
were discarded. 

These new bearings, later as many as 





will accomplish this 

In order to overcome the. difficulty of 
comparing the recorded time of 150 men 
for one month, I devised the chart shown 
The ruling is simply a stand 
of 


in Fig. 1. 
ard 
IOXIO squares per inch, size 16x21 inches. 


sheet blue sectional ruled paper, 


A one-inch strip of white drawing paper 
the the left 
hand side and another along the bottom, 


is mounted over ruling on 


thus allowing the index figures to stand 
out clear and distinct. On this the verti 
cal lines are used to express time, one 10 
inch space equaling two hours, and the 


numbers on the horizontal lines each rep 


resenting one man. It will be seen from 
the that 


ample hours 


contain 


work 


ruling each chart will 


(400) for a month's 
and all overtime for the 150 men 

The process of filling up this chart is 
follows: week the 


notes on a special sheet, Fig. 2, 


timekeeper 
the 


as 


Ey ery 


num 
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which reaches to the length represented 
by the number of hours that man worked; 
next a space is left which represents the 
number of hours lost by being late, and 
then a red line is drawn which represents 
the remaining time lost by absence and 
leaving early, minus that due to sickness 
and other causes beyond the man’s con- 
trol. (In the engraving the red lines are 
represented by the five dotted lines.) 
When a man is late part of the time and 
is laid off or sick the other, the dividing 
line is marked by a cross red line (see 
time of man No. 20). The chart is then 
checked, O.K’d and sent in to the super- 
intendent, who now has a graphical record 
of every man’s time for the month, so he 
can compare one with another at a glance. 
The standard line drawn at the top is to 
show the regular working hours contained 
in that month (or rather in the number 
of paydays included in that month, be- 
cause for the comparison it is not neces- 
sary to take the exact number of days 
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135—the men under foreman Jones—are 
all keeping very poor time. The foreman 
will have to see that his department is 
“jacked up.” No. 136 is taking more time 
off than he is there—we can’t be bothered 
with men like that. Nos. 140 to 145— 
Will’s department—are keeping excellent 
time; he must watch his men well. 

At the end of the year the twelve 
monthly charts are taken and a similar 
one is made from them, except that the 
length represents 200 hours to the inch 
instead of 20, and this chart is kept for 
reference. To avoid confusion with the 
numbers should one man be replaced, it 
is the rule that no new man shall have 
the same number as any previous man in 
that year. 

Geo. P. PEARCE. 





High-Speed Milling Attachment. 

Inclosed is a sketch of a high-speed 
milling attachment for using end mills in 
either a vertical or horizontal position, 


























G J | 
F 74) "| D 
o —_ — 
E 
N c B 
A 
H'1 
-__o 
) 
K 
I 
An ’ 
Enlarged end view of Cutter 


HIGH-SPEED MILLING ATTACH MENT. 


which would cause much extra trouble) ; 
all lines longer than this represent over- 
time. 

In reading the chart shown in part in 
Fig. 1, the superintendent would note the 
following: 

The general timekeeping is very bad 
and needs attention. No. 4 has been 
losing time again and coming in late—he 
was late fourteen hours altogether; this 
cannot be allowed. No. 5 went on a 
drunk, but he was discharged when he 
returned. When a man is discharged his 
line ends with a cross red line, which is 
turned below the black line; if he is off 
sick or laid off the cross red line turns 
up. No. 3 is the fireman, and he has 
stayed every Sunday. No. 3 is coming in 
late too often, and must be reminded that 
the works start at 7 A. M. No. IT is a 
case that needs sudden investigation; no 
man has any business to work 364 hours 
in 28 days, an average of 13 hours per 
day, including Sunday; he probably just 
stayed in to make overtime. Nos. 130 to 


which I designed and made for a Kemp- 
smith universal miller. The body A is 
in one piece of mild steel. I took a piece of 
4-inch round steel 6 inches long, turned the 
shank B 13-16 inches diameter by 2% 
inches long and the tit C % inch diameter 
and % inch long, also turning the bev- 
eled ring D. It was then mounted on 
the miller centers, where the top and bot- 
tom were faced 1 and 1% inches from the 
center line, respectively, making it 2™% 
inches thick. The other two sides were 
left untouched. Then without remov 
ing it from the center a 7¢-inch hole was 
bored close to the rear end and another 
hole 134 inches nearer the shank, and the 
same diameter as the latter, i.¢., 1 3-16 
inches, for a reason that will appear later 
The 7£-inch hole was bushed with bronz« 
to take a 54-inch shaft FE, which carries 
an 18-tooth bevel pinion F and a 4o0-tooth 
16-pitch gear G. In the 1 3-16 inch hole 
the gray-iron sleeve H was made a light 
driving fit, and clamped with two cotters 
This sleeve is a bearing for the tool-steel 
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spindle 7, which has a .260-inch hole clear 
through, and an 18-tooth pinion J keyed 
on the upper end and meshing with G, 
while at the lower end is fitted the split- 
collet chuck K, operated by means of 
the threaded collar L. M is a _ split 
threaded collar to take up slack and wear, 
and has a fiber washer under it. Ring D 
is divided in degrees. WN is an arbor fitted 
to the main spindle and carrying the 36- 
tooth bevel gear O. Tit C is a running 
fit in the end of N. 

To use the attachment insert B in the 
hole of the overhanging arm after remov 
ing the arbor bushing, locate positively 
by means of the tit C, swing around to 
the angle desired, either vertical or other- 
wise, and then clamp B. If it is desired 
to use the cutter in the same plane as 
the main spindle, take out the sleeve H 
bodily, and clamp it in the arm, swing it 
sufficiently out of the vertical to mesh J 
with an 80-tooth gear fitted on the nose 
of the main spindle, and clamp the arm. 
I find it surprisingly rigid, and experi- 
ence no difficulty in cutting 1%4-inch key- 
ways % inch deep in machine steel in 
one cut at 5 inches per minute traverse. 

I do not use an ordinary end mill, but 
a cotter mill, made as follows: Taking a 
piece of 14-inch drill rod, put a 1-16-inch 
saw cut 3-16 inch deep across the end; 
file a groove each side, at an angle, to 
give a shearing cut; back off and harden, 
drawing to a very light straw. I find this 
form of cutter hard to beat for cutting 
“blind” keyways and similar work, as it 
can be run into the solid to full depth and 
then fed along. It cuts very “greedily” 
and never chokes with chips. The en 
larged end view shows there is plenty of 
room for the chips. Also, it is cheap and 
easily made. If any of your readers will 
try this style of cutter, they won’t be so 
anxious to use the ordinary fluted end 
mill on this class of work again. 


Joun P. WHEELER 





Repairing a Loose Pulley. 
Having been sent to do some repairing 
in a wood-working plant, I write of a job 
which at first glance seemed very simple, 
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REPAIRING A LOOSE PULLEY 


namely, remedying the wabbling of a 
loose pulley which ran on the main shaft 
and had been neglected for years Ch: 
shaft had been worn down I-16 inch 
smaller than the original size, and very 
much out of the round. The section of 


shaft could not be taken down for several 





—— 


EEN NT 




















July 27, 1905 


reasons, mainly because it meant the shut- 
ting down of quite a number of machines 
Having removed and rebored the pulley 
a casting was made as per sketch 

The three holes A were drilled clear 
ance for 1-inch bolts. The bearing was 
then bolted to a face-plate and bored out 
at B 1-32 larger than the shaft, so it 
would readily slip on. The outside D 
was turned down to bearing size for the 
pulley. The pulley being slipped on, a 
collar C, with a set-screw, held it in place, 
The new bearing, with the pulley on, was 
then bolted in position to a joist. It has 
been running six months and is quite 
satisfactory WHITE 





Rotating a Shaft 180 Degrees With- 
out Dead Center. 

The sketch shows a device which | 

have designed, by means of which a re- 
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degrees to the right. It can of course 
move an equal distance to the left, mak 
ing the 180 degrees. The actuating rod 

is rigid. Cranks a and e are integral with 
the central hub, which is keyed to the 
shaft. The end of rod ¢ is connected at 
7 to link b, the other end of which ts con 


rod ¢ is joimted 


nected to crank a At / 
to link d, the other end of which is con 
nected to crank a at g Che movement 
with this explanation, is obvious 
We. OsSTERHOM 
Interurban Automobile Fire Service 
in Germany. 

“Branddirektor’—or Chief of the Fire 
Department—Reichel, of Hannover Ger 
many, who two years ago put into servic 
a complete automobile outfit, including 
fire engine, hose carriage, hook-and-lad 


der truck and ambulance, now proposes 
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ROTATING A SHAFT 180 DEGREES WITHOUT A DEAD CENTER 


ciprocating rod rotates or oscl 
shaft through 180 degrees without a dead 
center. Fig. 1 is a plan, elevation and 
central vertical cross-section of the device 
with the shaft in the central position of 
its movement. Fig. 2 shows the position 
of the parts after the shaft has moved 90 


an interurban automobile fire service tor 
use in case of heavy fires in villages and 
towns near large cities, and has just put 
his proposition in practice 

The Hannover city appliances have nct 
once been put out of service, and have 


saved about $2,500 a year on the one set, 


\lr Reiche 
ules the only t tt rroblem, as 
electri lriven engines at too d Pp ndent 
upon the current-supply, na xplosior 
motors too unrelial Lh nly trouble 
about the steam motor is its dependence 
on tuel and watet ipply, whicl indet 
present conditions, although sufficient for 
the citv service is not for interurban 
work 

\s long as there was in Hannov only 
one automobile fire-engine, the plan of 


interurban service could not even be de- 
veloped; now, however, that ther ire 


two, steps have been taken to serve a 


radius of 30 kilometers, or, say, 18 miles 
An ordinary four-wheeled wagon 
weighing 660 k:lograms (say, 1,450 


pounds avoirdupois) unloaded, and with 
twelve men 1,612 kilograms (say, 3,550 
pounds) was towed with ease Then a 
temporary tender was ordered; the stack 
was provided with spark-arrester and 
the rear side of the ash-pan with a fine 
netting, and a trial trip mad Twenty 
five kilometers (say, 15 miles) were done 
in 56 minutes; then to Nienbure vl 


back, a round trip of too kilometers (60 


miles), this latter taking 4 hours and 44 
minutes, o1 ccount of storm and high 
wind, slippery road ind steep grades 
Qn arrival at Nienburge the engine was 
put in service 

The distan« it which—under the pre 
ent condition itomobik hre-engine 
can render rvice 1s put at 25 kilometer 
15 miles), which can be run without 
stopping in an hour, the tender carrying 
00 meters | , 1,300 feet) of 24-inch 
nvas | 

The erection of petroleum and water 


Stations would increase the radius OT use 


tu ction 

The present tender ha four wheels 
with roller bearings; carries 100 kilo 
grams (220 pounds) of fuel, 270 liters 
(71.13 | S. gallons) or 505 pounds of 
water, suction and delivery hose, two 
stand-pipes, torches, oil and a_ bicyel 
[here are thre: its, one for the bi 
cyclist and two for extra men The en 
tire load 1S about one long ton Che 
water tank and tl fuel are in front 
th latter in small bags, easily reached 
from the engine while running The ten 


der tank is connected by hose with that 


on the engine; the water and fuel in the 
tender are first exhausted to lighten the 
towed le a 

The result 1S the extension of the use 


5 kilo 


ful radius of the machine from 7 
meters (4.5 miles) to 25 kilometers, or 
15 miles. The great importance to small 
outlying towns, especially in a flat coun- 
try, of having the use not only of the 


automobile fire-engine f neighboring 
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large cities, but what is of equal impor- 
tance, of experienced and_ well-equipped 
firemen, can hardly be over-estimated. 

Chief Reichel suggests stationing in 
certain towns, not over 30 miles apart, an 
automobile with tender, and connecting 
each of these towns by telegraph and tele- 
phone—with all others within the 15-mile 
radius 

\ complete service costs in Hannover 
about $7,500 

The plan is one of the most important 
which has been suggested in many years, 
and is equally applicable to American 
conditions 

ROBERT GRIMSHAW. 


Hannover, Germany. 





Burnishing a Ring for Spring Ten- 
sion—Leather to Stop Chattering. 

The ring shown in Fig. 1, 5 inches in 
diameter, was required to have an open 
ing of .o3 inch as shown, to be perfectly 
round and to have considerable spring 
tension tending to press the ends together. 
Peening was tried on the first ones, but 
the lathe hand hit upon the idea of using 
a burnishing tool in the lathe tool-post, 
following around the curved surface with 
sufhcient pressure to compress the metal 
The result was excellent, and the cost of 
the rings was reduced more than a half. 
Our grinder man hit upon a way to 
keep a long, slender shaft from chatter 
ing, which made him smile in a very satis 
fied way lig. 2 shows the end of the 
block in the follow-rest, which comes in 
contact with the work that is being 


ground The kink is simply to take a 
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FIG, 1 
RING BURNISHED FOR SPRING TENSION HOLD- 


ING LEATHER TO STOP CHATTERING, 


piece of leather and shave up a slice, as 
at .4, which is allowed to rest on the 
block and hold the leather from drawing 


through he we % 





A Loose-Pulley Oiling Device. 

\s the loose-pulley question is under 
discussion, | send you a sketch of a device 
which, although it has been in use only 
about four months, has given the best of 
satisfaction. The pulley runs 400 turns 
per minute and was put in the place of 
a common loose pulley with an oil-hole in 
each end of the hub. This pulley had 
worn out the bore of the pulley and alse 
worn down the shaft quite badly. 
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Referring to Fig. 1, the bronze bushing 
is made % inch shorter than the hub of 
the pulley, and is made to turn freely on 
the shaft and also in the pulley, and has 
a helical groove about two-pitch, in this 
case cut right-hand for the pulley to run 
in the direction of the arrow. Oil is 
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LOOSE-PULLEY OILING DEVICE 


poured in through the collar shown on 
the left. The screw plug in the collar is 
for oiling only, there being a groove cut 
in the shaft from this screw to the center 
of the pulley. When oiling in this way, 
as is Often necessary when the pulley is 
not near the end of the shaft, the helical 
grooves at the collar end all commence 
at the end of the bushing, and end about 
; inch from the opposite end and are 
made right or left hand as the conditions 
may require to draw the oil from the col 
lar end, which is determined by the direc 
tion in which the pulley” turns Lhe 
grooves are cut about 1-64 inch deep with 
a tool for cutting a V-thread 

Referring to the sketch the action is 
as follows: If the bushing runs most free 
ly on the shaft, it has a tendency to move 
to the left, and when the pulley is most 
free on the bushing the bushing has a 
tendency to move to the right; the lateral 
Motion prevents wearing grooves and 
ridges and, as both the inside and out 
side of the bushing are available, gives a 
much larger wearing surface 

There are numerous holes drilled 
through the bushing to allow the oil to 
pass through. The counterboring in the 
ends of the pulley hub to make, the out 
side and inside bearing of the same length 
was suggested by Professor Sweet, but 
was not carried out on the shaft on ac 


count of its diameter and bearing surface 


being much less than that of the outside 
of the bushing. 

Where the pulley is near the end of a 
shaft a better oiling device is shown in 
Fig. 2, for which I am indebted to Mr 
D. N. Ricker. The shaft is drilled from 
the end to a point near the end of the 
pulley hub and cross-holes are drilled as 
shown, these holes being plugged with 
pine wood, driven in tight. The end of 
the shaft is tapped and has a standard 
pipe plug fitted to it with a small hole 
drilled through its center to allow the 
shaft to be oiled when in motion and 
without removing the plug. When this 
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oiling device is used the helical grooves 
stop % inch from each end of the bush- 
ing. The pulley referred to at the be- 
ginning of this article being near the 
end of the shaft, was equipped with this 
device. The cross-holes need not be more 
than one for every inch in length of bear- 
ing and about one-eighth the diameter of 
the shaft in size. The hole in the shaft 
should be filled with lamp wicking for the 
length of the pulley hub. 
M. H. Batt. 





Washing Machine for Buffing Wheels 
—Arbor Press. 

Two useful additions to the buffing 
room are shown in the accompanying 
photos. Fig. 1 is a machine for washing 
the buffing wheels. It. consists of two 


wooden rollers, carried in bearings at 











FIG. I. WASHING MACHINE FOR BUFFING 
WHEELS 

















FIG, 2. \RPOR PRESS FOR BUFFING WHEELS. 


tached to the top edges of a box, the box 
being ‘filled with water up to a level of 
about '% inch above the bottom of the 
rollers. The shaft of one of the rollers 
projects beyond one side of the box, and 
to it a pulley is secured. The buffs to be 
washed are placed on the rollers, one be- 
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ing shown in position, and revoive slowly 
with the driven roller, enough water be- 
ing carried up to the buff to soften the 
glue and loosen the emery and wash it 
completely off. Round fingers secured to 
a bar at the back of the box prevent the 
rollers from traveling about. The wood 
rollers are 4% inches diameter, and make 
35 revolutions per minute. Cold water is 
used, and the time taken to wash a buff 
12 inches diameter by 3.inches wide is 
about 1% hours; but as the man is using 
another buff in the meantime, this does 
not matter much. Such was not the case 
when the washing had to be done by 
hand. No ill effects occur, such as soften 
ing the leather through soaking in the 
water such a length of time, and as the 
water never reaches the wood body, the 
glue securing the leather to the buff does 
not deteriorate 


lig. 2 shows a press used for forcing 


‘hors in or out of the wheels by 


means of the screw and hand-wheel Che 


construction is both light and simple, the 


uprights being made of 11-inch piping 
with gray-iron crossbeams. The space r 





aquired for a press of th 
ess from front to back than for one of 


the ordinat rhor-press type, although it 


Widening a Planer Platen. 


\s I remember the machine, it was 

S et ne k 1O fe t betwe t hous 
es and work 5 or 6 feet oO wd 1 
ed t trave Wi ib » feet 

\fter it wa talled it was found that 
p was ot wide « ; p 


’ 
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ings, except the T-slot for the trip dogs 


\ removable piece was fastened on the 


h was removed before 


opposite side 


pattern inside, whic 
casting the two for the 
The T-slot in the platen for the trip 


oO 
x 


dogs was utilized as shown, for boltir 


lower side, 


the extension pieces at the 
while the opposite side of the platen had 
to be drilled and tapped. A tongue was 
provided as shown at 7 and the edge of 
the platen was grooved on each side to 
receive it lhe machine was a large one 
and had four heads, two on the cross-rail 
which fact 


and one on each housing, 


simplified the grooving on the edge, as 
well as the drillin 


holes 


The castings were planed up all over 


g and tapping of the 


the sides coming next the platen were 


finished, while the top and outside were 


rough-planed They were then taken to 


the drill press and bolt holes were drilled 
and reamed to standard size, 1 inch. We 
were particular about the fit of these bolts 
espe the eT 1 ney cs ré 
ng th t tl ( r they tt 1 tl | « 
solid and subs t the b would bi 
ind those s ( d t b f te d in 
too securely \ de lw nack ) 
id by ( it | I recely tiie 
drill D, the f \ head of wl } 
s taken of p lit it t nit 
1, ' Der : 
l-px st i | it 
Vas ¢ rried I pp ) t 
t, and w | ) 1 
shell, s« S] < Wi r tapping 
ichu \ I ded with 
which to rk t ster the | ft 
e sides S d the re ed 
\\ 1 we ¢ t 1 the | 
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heavy frames that had later been designed, was place 1 the tool-post and the platen 
and it devolved upon me to extend the voved by hand to bring the hole cent 
width of the platen to inches on each n position \fter setting the vertical 
side The sketch shows how we made a_ head, holding tl d in a_ horizontal 


very substantial job of it, and in a com 
paratively easy manner 
The sides or extension pieces were all 


cast from one pattern, two Sections some 


thing like 10 feet long each on each side 
The section was uniform in all four cast 


position, the drilling and tappmg went on 


till l The hole was tapped after 


completes } 
drilling without disturbing the alinement, 
thereby insuring accuracy Phe bolts 
were forged with square socket hole in 


the head for a square plug wrench and 




































s 
turned all ove nd threaded in the lat! 

Che trip shaft bearing S was set out t 
the proper distance by the addition of the 
raising block ; lhe trip dogs (not 


shown ) were discard | na me Ww ones were 


made to accommodate the changed cond 





tions \fter tl sid were bolted in 
place a finish cut was taken over the et 
tire platen and down 1 sides, and the 
job was finished this was done overt 
three years ag ! machine 
constantly running 1 then, wit! 
dications as yet of any weakening of tl ‘ 
side ext H. J. Wait 


Capacity for Mechanical Work. 


\fter reading sor f tl S 


Holmes stories, I often wonder if +7 
versed in machi bon nstruction « id 


not mak 
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is to 
through 1 rom 

square rf 
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q tan Vet 
when he got thing where | id 
it was right { ‘ ‘ Ts ' , 
been fortunate that 1] , lealiy vith a 
class of machinery where too re : 
factor of safety t hb t right: but, 
nevertheless, tool 1 ler we aaever > teeel 
about begin t ¢ ce rah A —_ 
in about the T mt of metal that 
he put in twent veal ag 

It seems it we n t believe that a 
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made, just as much as a violinist or an 
artist. All that we in technical schools 
can do with raw material is to winnow it 
out and pick out the men who have a 
bent toward mechanical pursuits and save 
some of the others from traveling a hard 
and expensive road, with nothing at the 
end but a chance to go back to the divide 
and try another. And yet we ought not 
to be too hasty to decide for another man 
what his bent may be. My own case is 
a fair example, for I was told by a certain 
man, who ought to have known, that I 
would never amount to anything along 
the line in which he was instructing me, 
and that I had better try something else. 
Yet a number of years later I was offered 
the job which he then held. I have re- 
peatedly seen men thrown out of engi- 
neering schools as incapable who have de- 
veloped into bright men in spite of this 
reverse. On the other hand, we all know 
of men who have graduated high in their 
classes and who have never been heard 
of since. 

It is an art in itself to read men who 
are developed and mature, but the read- 
ing intelligently of boys of 18 or 20 years 
of age is something that even a knowl- 
edge of psychology aids but little. 7 hey 
are boys and unformed. The very fact 
that they are unformed is their instruct- 
or’s only hope. When they arrive at the 
age when they know something of what 
they want to learn, they have almost 
always passed beyond the stage where 
they can readily absorb knowledge from 
books. This is very apparent in young 
men who have for one reason or another 
stayed out of school for three or four 
years and then come back to take up the 
thread where they dropped it. They al 
most always find it hard to do so. This 
is probably due to two causes: One, the 
fact of getting out of the habit, which 
ought to be easily conquered; the other, 
due to the fact that a man’s surroundings 
are entirely different in the outside world 
from those of a college. Outside, men 
stand on their abilities; inside, they have 
a kind of artificial support which helps 
those who are in the rut, but which is 
distasteful to the man who has once 
breathed free air. Why it is not possible 
to treat boys in school like men is be- 
yond my comprehension; but nobody 
seems to have tried it of late years, so 
presume I shall have to continue wonder 


ing. “F-NTROPY.”’ 





‘**Custom-House Foolishness.’’ 

I notice another letter (at page 90) in 
regard to the above matter. It would 
seem that there is no common-sense at- 
tachment to the Custom-House rules. At 
one time a foreign manufacturer wished 
us to demonstrate the grinding of pump 
rods before purchasing a grinding ma 
chine. He was asked to send several of 
the pump rods here, when we would grind 
them and return them to him. The Cus- 
tom House insisted upon our paying the 


AMERICAN MACHINIST 


regular duty on the “finished rods,” as 
they called them, as they had been turned 
in a lathe. In vain did we protest that 
they belonged to the pump manufacturer 
in Scotland, were not our property, were 
sent here by him to enable us to demon 
strate the usefulness of our machine and 
to sell the machine abroad; that they 
would be ground by us and returned to 
him, ete. 
to avoid the duty. It was paid. 

Afterward foreign 
wished us to demonstrate on a number of 
samples of work with a view to the pur- 
chase of our machine. We acted upon 


No arrangement could be made 


another concern 


what we supposed to be good advice and 
took such measures as we thought would 
enable us to receive these samples, grind 
them and return them without paying the 
duty; but it was all in vain, and after most 
provoking and expensive delays, it was 
found to be impossible to make any ar- 
rangements with the Custom House by 
which we could demonstrate upon foreign 
samples and return them without paying 
the regular duty, as though we _ had 
purchased these samples. Such a duty 
amounts to a hardship instead of a bene- 
fit to American machinery manufacturers. 
There certainly should be some common- 
sense provision for such cases. 
C. H. Norton. 
Worcester, Mass. 





An End Milling Jig. 

Fig. 1 shows the completed article re- 
quired to be made—a cone nut for a ball 
bearing with the part which was end 
milled or counterbored clearly indicated 
at BRB 














a 


a 
FIG, 2 
Awerican Maclinist 


THE WORK AND THE JIG, 


Fig. 2 shows the jig for making the 
segmental keyways BB, to engage with 
the locking screws in the completed bear- 
ing. The jig was of gray iron, with a 
handle and legs made in the usual man- 
ner. It had a stud C screwed into it and 
keyed at D. Concentric with the stud are 
the bushings E. A nut F and washer G 
are provided to secure the work in position 
as indicated at H. 

An end mill was employed to do the 
counterboring and worked through the 
bushings E, which guided it accurately. 


C. D. KIN. 
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Reading the Advertisements. 
BY W. OSBORNE. 

The work in the shop was beginning to 
crowd a little. You see, the shop had 
been growing somewhat, and the methods 
that once were thought very good did not 
seem now to give good enough results. 
They did not find this out by intuition; 
but when they saw that they could buy 
some things very similar to what they 
were making, and get them at a price 
that was less than it cost them to produce 
such things, it very naturally led to some 
thinking, and the result was that new 
ways were thought of. As the superin- 
tendent had some very good men working 
in the shop, he thought it wise to seek to 
gain what he could from their knowledge, 
and some new ways of handling the work 
were the result. 

This shop was comparatively small, and 
much of the information as to what was 
the latest practice was gathered from vari- 
ous advertisements. It was interesting to 
note how different advertisements 7-fected 
different men. There was one thing in 
particular which was thought of very long 
before it was put in. It was a thing that 
is very persistently advertised in the me- 
chanical press and also by circulars sent 
to those whom it is thought might make 
use of it to advantage. The superintend- 
ent had received and carefully read the 
circulars and pamphlets received, and had 
read and reread the advertisements; but 
had always had doubts about the thing. 
He had never put the matter into shape 
so that he could tell just why he had this 
feeling, but still he did not seem to take 
what the advertisements said as being the 
statement of a man who knew much about 
a machine shop. One day he took a fresh- 
ly received circular to the foreman and 
said: “Sam, do you know anything about 
these things? Did you ever use any of 
them or see them used?” 

Sam looked at the circular, and he said: 
“T have seen them advertised quite a lot, 
and really that is all I know about them. 
I never used them or saw them used, but 
somehow I never thought much of them.” 

“Can you tell what makes you think 
they are not a good thing?” asked the 
superintendent. 

The foreman studied the cuts for a few 
minutes and then answered: “TI don’t 
know as I really stopped to think much 
about it, but you can see here, now. This 
thing is intended to go onto a machine 
tool that a man already has, and it is 
shown as being on one, and, from what 
you can see of the machine that it is on, 
that machine is one that was out of date 
before you and I were born. It looks 
like a copy of one of the wood-cuts that 
used to be common when I was a boy, 
and somehow or other I guess I have had 
the idea that if the thing was any good it 
would be shown on a good, up-to-date 
modern machine. Perhaps that is taking 
snap judgment on the fellow that is mak- 
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ing them, and he must be selling some of 
them somewhere or he could not keep on 
advertising them as he does; but his 
whole advertisement always seemed to be 
wrong somehow.” 

This seemed to voice the feelings of the 
superintendent exactly, but as he saw 
that the thing would be a saving to him 
if it worked as the maker claimed it 
would, he made inquiry of a machinery 
salesman who came around, and from him 
found that they were very generally used 
in the East, and were well made and pop- 
ular. He now has several in use, and 
feels that he would not like to do with 
out them; but he also feels that the man 
who planted the advertisements for them 
did not understand that end of his busi 
ness as well as he should. 

After learning of the facts of this case, 
I have been doing some inquiring among 
my friends, and I find that very many of 
them are as much influenced by the kind 
of pictures advertisements present as by 
the reading matter, and that an attractive 
picture will be looked at and remembered, 
where a poor one may not be noticed at 
all, or else, what is even worse, it may 
leave an unfavorable impression. 

The advertisements are intended for 
the readers of a paper just as much as 
the reading matter is, and as it costs some- 
ly dy good money to get them there, I be 
lieve that most advertisers would like to 
know how the ads. are received and 
read by those who take the papers 

[ know that the advertisements are not 
generally commented on and criticized in 
the same way that the pages of reading 
matter are, but I am of the opinion that 
they should be just as correct and precise 
in their statements as if they were ex- 


pected to be. In this I would include the 
statement which a cut or illustration may 
give, for I do not think any words can 
overcome the impression conveyed by a 
picture 

When a man who is running a modern 
lathe and is using high-speed steel that 
keeps him busy dodging and_ breaking 
chips, calls attention to an advertisement 
of a high-speed steel that is shown cut 
ting off great chips with a delicate tool 
sticking out several inches beyond the 
tool-post, his remarks are very apt to be 
anything but complimentary, and_ the 
statement that this steel will beat any- 
thing else in the world does not have any 
convincing force in the face of the state- 
ment of the illustration which is before 
his eves. 

The relative size of a machine tool is 
often very well shown by having a man 
stand beside it, but to receive the favor 
able comments of the workmen the man 
should be as real as the machine, and not 
look like a mud image and leave the idea 
that the maker intends to convey the im 
pression that any kind of a thing that 
wears overalls is good enough to run his 
make of machine. Just think of the dif- 
ferent impression conveyed by a bright 
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intelligent face that looked as though it 
had knowledge of the good qualities ot 
the machine and was glad to be able to 
have the chance to bring them out 

It may be that it is because the average 
advertisement in our best mechanical pa 
pers is so good that we notice anything 
that is not first-class much more quickly 
than we would once have done. A cut 
from a photograph generally gives a real 
ity to the illustration that is more con- 
vincing than one from a drawing, and 
especially if it represents a machine in 
action, but there are some drawbacks even 
in photographs. Looking at a powerful 
lathe for high speed steel, I see an el 
gant machine and a workman who is very 
real. Under the cut I see the statement 
that this lathe is at work on steel forg 
ings and is cutting at the rate of 8o feet 
per minute. Again looking at the illus 
tration I see that there is a*part of the 
world (this lathe was not in America) 
where the workman moves about in chips 
up to his knees. The man is standing 
with his left hand on the tool-post car 
riage. He is leaning forward and trying 
to apply the calipers, which he holds in 


his right hand. The chip that is coming 


off is a good, sturdy one, and from the 
direction it is going, if that man is with- 
out a breastplate, there is going to be 
something doing right away that will not 
be pleasant for him. I can just imagine 
him trying to dodge that chip. More than 
likely his calipers will catch and be pulled 
out of his hand, while he will trip on the 
shavings around his feet and sit down 
among them, and before he can get him 
self untangled the cut will run up, and 
there will be an illustration of applied 
mechanics that will not be under the most 
scientific conditions 

There are many, many things that the 
advertising pages tell. It pays to read 
them over and over again, even if it is 
done only for amusement and general in 
formation, and not with any immediate 
intention to buy anything that is offered 

While an illustration that is taken from 
life by the help of a camera is apt to be 
more realistic than a drawing, it is not 
always the case, particularly when the 
space where the photograph is taken is 
limited and a big lathe is taken at close 
range with a wide angle lens. The dis 
tortion caused by the short focus neces 
sary in such a case often destroys its 
effect. It must be remembered that most 
people are not photographers, and _ it 
seems strange to most people to see big 
teeth on one side of a gear and little ones 
on the other side, or to see a lathe so 
long that the end of it almost vanishes in 
the distance. From the illustrations of 
some lathes Gne might reasonably suppose 
that the bed was bent, for the headstocks 
and tailstocks certainly are shown stand- 
ing at a decided angle to one another. It 
is true that a thing may be very good and 


the advertisement of it may be very poor 





ut the trouble s ree s¢ t the l 
pression left by the poor cut or the poor 
photograph or drawing from which it was 
made, the thu g may never get a chances 
to show w good Even the verba 
statements of t \ sements do t 
get the ttent n that the pic res ck 
Most of us are st ‘ lisl ough to 
like to look at the pi ‘ nd picture 
re so much mort ckly and easilv rf | 


Prony Brake Datum. 
EDITORIAL CORRESPONDENCI 
The Union Gas Engine Company, of 
San Francisco, has recently had an ex 
perience which affords a useful datum 
regarding the proportions between Prony 


Sas ; ; 
brakes and the loads which they are abl 


to absorb his company regularly test 
all the gas and gasolene engines which it 
makes, and has a complete outfit of brakes 
for this purpos« Che brakes are of the 


pattern introduced by Professor Sweet, 
an iron drum with internal flanges being 
fitted with water connections for absorb 
ing the heat, the brake blocks being of 
maple and attached t 


an iron strap which 
nearly surrounds the drum 


One of these brakes has a drum of 


) 


a | 
inches diameter and 20 inches face. and 


at 250 revolutions per minute it is found 


to be capable of continuously absorbing 
140 horse-powet It will also absorb 
power in excess of this for short inter 
vals, but for continuous work that figure 
represents the limit of its capacity 

with an increase to 150 hors« power, the 


water will not absorb the heat and the 
brake takes fir laking 140 horse-powe1 
as the limit we may easily determine thx 
brake surface per horse-power thus 

\t 250 revolutions per minute the n 
ripheral speed 

30 

12% % X 250 = 1963.5 teet per minute 


and the total surface passing under th: 
brake blo« ks 


© 
1963.5 X 12 — 3272 square feet per minute, 
which gives 


3272 
— 23: 


ie | 


square feet per horse-power. 


Since this figure represents the limit of 
the brake’s capacity it should of cours: 
be somewhat increased when used in d 
signing—30 feet being probably a suit 
able factor 


It would be interesting to compare th 


factor with others obtained from brakes 


running at different circumferential 
speeds [It would not appear that there 
should be any material variation at dif 
ferent speeds and yet it may be unsafe 
to make such a_ prediction Perhaps 
readers of the AMERICAN MACHINIST who 
have had sufficient experience may be able 
] 


to supply additional data for comparison 


Yr. A. 
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Unfair Treatment of Applicants for 
Positions. 

\ certain reader of the AMERICAN Ma- 
CHINIST, who for some time had held a 
responsible position in a machinery build- 
ing district, and who, for perfectly proper 
reasons, wished to make a change, an- 
swered an advertisement which appeared 
in our columns, and as a result, a few 
months later, found himself not only with 
out the position which he applied for, but 
without a position of any kind, and under 
the necessity of moving, with his family, 
several hundred miles to a new location 
where he had to be satisfied with a posi- 
tion inferior to that which he left. The 
reason for this, he says, is that the ad- 
vertiser to whom he wrote belonged to 
an association of manufacturers, and 
when the application was received, it was 
forwarded .to the secretary of this or 
ganization, who informed the applicant’s 
employer that this man had applied for 
another position. The employer, knowing 
that such application had been made, re 
sented it, and the man lost his place. We 
must repeat the declaration made at page 
S14, where we commented upon a similar 
organization in’ England It is of the 
essence of industrial progress and pros 
perity that ambitious men should have an 
opportunity of improving their condition 
and that positions in which they may bet 
ter themselves should be open to them 
Nothing can be more certain than that, as 
it becomes known that manufacturers ad 
vertising for men will exchange among 
themselves names and addresses of ap 
plicants who write in answer to adver 
tisements, such advertisements will no 
longer be answered, except by men who 
for one reason or another have no fear 


of the necessity for making a change, and 


tis needless to point out that in most cases 


the reason for their having no such fear 
will be that they are mere floaters—men 
having no responsibility and who care 
little or nothing whether they work in 
one place or the other, or upon how short 
notice they may be required to chang¢ 
their location. 

\side from the principle of ethics in 
volved in making this unauthorized use 
of a presumably confidential business com 
munication, we think that no plan could 
possibly be worse for bringing about com 
plete stagnation and the complete killing 


off of everything resembling ambition and 


the desire upon the part of men t 
better their condition, which has been de 
clared to be, and we believe is, one of the 
main springs and principal incentives for 
the development of mer, and which in turn 
has led to the great development of in 
dustrial and of manufacturing operations 
in this country 

We would advise all those who adver 
tise for men, and who wish to treat ap- 
plicants fairly, to state in their advertise- 
ments that communication will be treated 


1 
| 


confidentially, and we also advise all those 
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who reply to advertisements to say in 
their letters that they are written in strict 
confidence, and are not to be used for any 
other purpose than that which pertains to 
the business in hand. 

The AMERICAN MACHINIST has always 
taught the doctrine that the best results 
are obtained by the greatest possible free- 
dom in the movement of men from one 
shop to another. We believe that such 
changes are beneficial to the men and to 
the shops; that they result in an enliven- 
ing atmosphere and influence; that ideas 
are thus transferred from one place to 
another for the benefit of all, and that the 
tendency of such free movement of men 
is to place in any given position the man 
best qualified to fill it; that no substitute 
for this free movement of men in accord 
ance with what seems to them to be for 
their own personal best interests can pos 
sibly work so well or result in so much 
good for all concerned. We should very 
much regret to see the general adoption 
of any plan which interferes with this 
free interchange of men between different 
shops and different sections of the coun 
try, and believe that a reply to an adver 
tisement for men should always be treated 
in strict confidence, not only because ni 
other plan is fair, but because 1f any other 
plan is generally followed that will be an 
end of the possil 


men by advertising 


ility of securing good 


Probably the action complained of 1s 


1 


more the result of thoughtlessness than 


of anything else We call attention to it 


in the hope that all good-intentioned em 


ployers will keep clear of such things 


when once their attention has been drawn 


to its unfairness and to the inevitable evil 
results that will follow its general adopt 
ion 


A Home for Engineering Science. 


Our contemporary /ngin ng, of Lon 
don, publishes an editorial under the 
above title, in which article there are 


presented the arguments for the erection 
and maintenance in England, probably in 
London, of a joint building for the various 
engineering societies of Great Britain 
Ihe argument will be familiar to those 
who took part or were interested in the 
discussion of that question which _fol- 


{ 


lowed the benefaction of Andrew Car 
negie for the purpose of the erection of 
such a building in New York, and we 
shall hope that such arguments will prove 
to be more potent, or more uniformly 
successful in Great Britain than they were 
here, and that all the national engineering 
societies will participate in the tenancy 
or ownership, of such a building. There 
is no common-sense or creditable reason 
why such a thing should not be done in 
every country, so far as we can imagine. 
Every argument we can think of is in its 
favor, and there are no valid arguments 
against it. True, some alleged arguments 
were presented by certain members of the 
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of Civil Engineers, here in 
America, when it was proposed that they 
the the 


but were nn 


Society 


should participate in tenancy of 
Carnegie building, they t 


arguments, but merely words, and it is to 
be hoped that nothing similar to them will 
be presented, or if presented, will be effec 
tive in preventing the erection and main 


tenance of a union engineering building 


in London worthy of the profession of 


‘ and in which all the engmeer 


ngmec»ring, 


societies of Great Britain will parti 


ing 
cipate 


**An Illustration that Smells of the 
Shop.’’ 


Another illustration of the fact that th 


mechanic and the artist seem unlikely to 
ever be able to judge of the quality of 
shop drawings from the same standpoint, 
is sent us by a friend who received thx 

ustration from an “advertising expert, 





who calls his drawing, “A Machinery 
Ilustration that Smells of the Shop.” 
1] lathe is a mpossible monstrosity 
s s has never been seen in a real 
shop. It is doing an impossible job in an 
impossible manne The cone-pulley belt 
crossed The gears iat should b 
OTD = Tae spindle do 1 appeal to be 
there her I back eg rs TAge 
with those that o t to be on the spindle 
i these OOK Ss 1 ugh they had been 
picked up in the s yp of an agricul 
t shoy het s a cupboard in th 
bed with doo hind the footstock 
The chips are falling over behind th 
ithe though the tool is in front. Th 
dis solid down to the drip pan, which 
s therefore simply a_ gutter running 
round the edge of the lathe bed No 
carriage resembling that shown by the 
tist has ever been seen upon lathe 
r ever will b The whole thing is a 
on re nd ( 1114 can be ex 
pected to perceive that it at all “smells 
tf the shop et the artist id the a 
vertising man probably really think that it 
does smell of the shop, and that it 1s 
ost excellent illustration. It only again 
yoints to the fact that the mechanic and 
he artist are hopelessly at variance as to 
what constitutes a good machine-shop 
drawing, or rather a good drawing of a 


echanical subject he first thing 1! 


| 
sisted upon by the mechanic in such draw 
ngs is that 
es shall be 


In 


monstrosities and impossibili 


artist seems 


avoided, and the 


just that sort of thing 


When looking at a photograph in which 
there is great depth, the near ard the dis 
tant parts separate themselves in an al 
most startling way if only ene eye ts 
Viewed at a distance from the center of 


] ] 


neth across the 
Photos of 
machinery or of ships under construction 


viewed in this 


the picture equal to th: 
diagonals, the effect 1S good 


when way often revel 
detai noticed by the 


Is not ordinary ob 
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New Tools and Machine Shop Appliances. 























\ ©-FOOT UNIVERSAL RADIAL DRILLER either carbon r hig 1D 

This machine is built to use high-speed Tange ol spindle speeds being The t 
drills to their fullest capacity Phe drill- this purpos hricti 
head saddle fits between as well as out for starting and stopping the machin t 
side of the arm guides, which completes high speeds, sO as to prevent s k mK 
the double-box section of the arm and in consequent wear. [he spee X IS plan 
sures rigidity The column saddle is ©” the top, in order that the dr may 
gibbed to flat scraped bearings on the col easily changed from belt to m r driv 
umn [he post about which the column Py the simple substitution of two geat 
revolves extends to the top ot the for the pulley Reversing gears tor t ip 
sleeve. The use of large shafts, steel ping are provided. All speeds and feeds 
gears, bronze bushings and_ ring-oiling may be changed wh t ichine 1 

| 
\ 0-FOOT UNIVERS \ 

bronze bearings _ tor ll fast-running " hig 

shafts makes a durable machine capabl 1 i 

of standing the hardest service The prin chine | 

cipal feature, however, of this machine 1s dle swive 1) 

its convenience and ease of manipulation re as follow ) t t tf 12 
All th feeds and speeds are changed by feel maxi ( ( | ! 
means of levers, and care has been taken column to center of dt 77 ( 

to arrange the levers and hand-wheels, so least distance t1 fac umn te 
that they shall be within easy reach of ter of drill, 22 nel vreatest distan 
the operator. The column rests on ball from spindle plate, 72 
bearings. An idea of the design of the traverse of spind o inches. 11 m 
machine can be gained from the illustra chine is built by the Niles or Hamiult 
tion works of the N Bement-Pond 11} 

The machine is adapted for use with Broadway, N York 
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LATHE. positive adjustable knockout, there being This machine is built in sizes vary- 
the same adjustment to the knockout that img in widths from 24 inches to 72 inches, 
head. By means of the and in weight from 5,000 pounds to 65,- 


A I0-INCH ENGINE 


This lathe is equipped with reverse 
motion in the head as well as in the car- there is to the 


variable feed for longi- upper and lower positive knockouts the 000 pounds, by the Toledo Machine and 



































riage: positive 
tudinal and cross feeds: and automatic use of springs in dies is eliminated. Tool Co., Toledo, Ohio 
2 
ix Making a Molder.* 
| ; 
BY H. M. LANE 
The molders of the past were produced, 
first, by serving an apprenticeship, and, 
second, by adding to the knowledge thus 
gained by traveling about and working in ; 
different shops. In the days when all 
foundries carried on a general line of 
work and but little machinery was used F 
in the foundry, this procedure would pro- 
duce an all-around molder. 
In most cases these old-time molders 
were very good judges of the various lo- ; 
cal irons, and many of them would make 
creditable mixtures by judging the frac- ~ 
ture. In the present day, however, a great ' 
many new factors have been introduced ; 
into the problem. In the first place, the H 
iron now furnished the foundryman varies ' 
between much wider limits and may con- ; 
tain greater quantities of impurities than 
that formerly furnished. 
a ee oe Ps =: ed TSiaaws ban sila 
stop for longitudinal feed in either di- 
rection. 

The positive gear feed device produces 
six gradations of feed for every combina 
tion of change gears placed on the lead 
screw and stud. The variable feed gears 
are so arranged as to give a roughing 
and a finishing feed when the lathe is set : 
up to cut the threads in most general use. 
lor instance when cutting 12 threads, 
the feed ranges from 16—the coarsest—to 
100 per inch—the finest. The six changes 
are obtained by manipulating two levers. 

These lathes are built in 14, 16, 18, 21 
and 24-inch sizes by the Springfield Ma- 
chine Tool Company, Springfield, Ohio. 

A DOUBLE-ACTING PRESS WITH MOTOR 

DRIVE. 

The cut illustrates a double pitman 
power press with direct motor drive. The 
motor is attached in such a manner that 
the floor space over all, required for the 
machine, is not greater than the floor 
space required for the ordinary type of 
belt-driven machine. : 

This machine is one of a line of thir- , * TCLEDO MACHINE 
teen sizes designed and built for blank- ’ ‘ND THORS Co. 
ing and perforating disks and segments , ‘C0000 S a 
for electrical work in the manufacturing a ' , i ; BE} 
and construction of dynamos and motors 7 — 

The press: is fitted -with-a cam-actuated * a ; ; 
lower knockout in the bed designed es- Fi 
pecially for ejecting the work from dies of 
compound construction. The bed of the 
press is machined—central with slide 
down to a shoulder. The shoulder is for 
convenience when inserting filler rings to 








perce 


suit dies of various sizes 


The ram of the press is titted with a A DOUBLE-ACTING PRESS WITH MOTOR DRIVE. 
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In the molding work itself, two factors 


have entered the foundry trade which 
tend to produce specialists rather than all- 
round molders. 

First, the various foundries have been 
led to specialize to the greatest possible 
extent. One of the first specialties to 
break away from the general foundry busi 
ness was the stove-plate trade, and this 


» thoroughly separated 


has now become s 
that it 1s recognized as a distinct branch 
of the trade, and stove-plate experience 
would be of but little use to a man if he 
were placed in a general jobbing foundry 
doing light or medium weight work. 
Many other specialties have split off from 
the foundry business, such as gray-iron 


pipe, ingot molds, radiators, 


bath tubs, and other sanitary 
addition to this, the 


pipe, soil 
plumbing 
fixtures, etc. In 
malleable-iron industry has become so 
specialized that the molders belonging to 
this division of the craft do not generally 
pass back and forth between malleable- 
and gray-iron foundries 

Second, many factors have been intro- 
duced into the shops themselves, the prin- 
cipal among these being the molding ma 
chine. The result of all this is that the 
high-grade molder for light floor work 
does not find the demand for his services 
which formerly existed; at least in pro 
portion to the tonnage of this class of 
work that is turned out 
men have suffered less from the changes 


The heavy work 


that have taken place, on account of the 
fact that the methods of producing cast 
ings in this department have not under 
gone such radical changes. An all-round 
molder, however, should have experience 
in both light and heavy work 

The rapid fluctuations in the amount of 
work of each character being done in the 
foundry have also had a serious effect on 
While the 
shop may have work enough at one time 
tX 
number of apprentices, within a year of 
that time the character of the work upon 


which they can use apprentices may have 


the apprenticeship question 


warrant their employing a considerable 


all gone to the other fellow. 

Apprentices have also been affected by 
the “Big-wages-quick” mania. As a con- 
sequence, after the boy has spent about 
half of his time in one shop, he is very 
likely to bolt and go into another shop 
where he gets journeyman’s wages, or, if 
he is taken under instruction, gets much 
higher wages than he received in the first 
shop. When the wages go up the amount 
of work he turns out must also go up, 
and hence he is kept as large ly as possible 
on one class of work. The result is that 
he becomes a poor workman with a 
limited amount of experienc 
ré cently that 


One foundryman stated 


while he employed over one hundred 
olders in his place, | work was s 
highlv specialized that he « ld not « 
scientiously take « single apprentice 
s he kn ] ( ( tear the t 
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trade, no matter how much be 
Sire to do SO. 

Skilled molders will 


for some classes of work, and we 


always be required 
must 
provide some means for keeping up the 
\nother fac 


tor, and one which is in some ways more 


supply of this class of men 
important, is the question of our future 


foundry foremen. As the work in the 


different foundries is more highly special 
ized, and as the number of difficult prob 
lems in the line of equipment increases 
from year to year, it results in an ever 
increasing demand on the ability of the 
foundry foreman The trade of molding 
could not be learned from a_ book, but 
more book knowledge is required now 
than formerly. The problem of where our 
future foundry foremen are coming from 
affects other departments of the shop as 
well as the foundry, and hence some of 
our brightest men have been discussing 
the subject and proposing different plans 
for its solution 
What seems to the 
most feasible plans is to install a plant 


bri vad 


plant should be 


writer one of the 


for the manufacture of quite a 
line of machinery Phe 
large enough to employ about one thou 
sand hands in all departments. It might 
manufacture the following line of machine 
tools: 


drill presses and 


lathes, planers, millimg machines, 
grinding stands It 
should also manufacture a line of gas en 


gines and of steam engines. It might also 


+ 


be well to manufacture some sheet-metal 


and some wood-work 


working machinery 
ing machinery 
This would give a broad range, includ 
ing a large amount of foundry and 
blacksmith-shop work The line of ma 
chinery could be disposed of to advan 


tage by selling the entire outfit to some 


large jobbing house. In the foundry it 
would also be well to make some special 
ties requiring no machine finish, as for 
instance, track plates, stove legs, or som«e 
thing of the kind which could be gotten 
out largely on molding machines 
Connected with the establishment there 
would be a corps of teachers; and a regu 
lar course would require four years, dis 
tributed somewhat as _ follows Phe 
student upon entering would spend nine 
months in a series of shop work which 
would correspond very closely to the shop 


work given in a manual-training school 


This would include some wood-work, 
patternmaking, a little experience on light 
work in the foundry, a few weeks in the 
blacksmith shop, and some time in the ma 
chine shop. This work would be accom 
panied by an elementary cout of lec 
tures upon these subjects or by studying 
in text-books along these line 

When a be \ enrol ed he W utd le eX 
pected to pay down $100 During the 
first nine months \ d receive n 
Dav d f at the « ot t period he 
de d ( lid 1 \ n thre 
trade, he wo be ved c nd 

1 hack f tl ‘ 


to learn a trade, he would have to choos: 


which trade he wished to follow lt he 
wished to tollow the foundry trade he 
would first be put onto a molding ma 
chine and taught how to make a ree 
number of different « es of molds in 
this way This work would include in 


struction in the theory ot molding-ma 
chine construction and manipulation 

lf'rom the molding machine he would 
pass to the core department In this de 
partment he would receive 
the making of cores by hand, and with the 
use of various types of machines He 
would also receive instruction upon the 
value of the different core compounds o1 
binders 


the core department the boy 


From 
would go to the light-work floor, wher 
he would spend some time, and then to 


the heavy-work floor, where he would re 


ceive instruction both in green-sand and 
dry-sand work, also in loam work Phi 
general COuUTS« would occupy approxi 
mately two yvears and three months The 


boy would then select his specialty and 
spend the last year on it 

Some instruction would be given in 
mixing iron by analysis, etc., and if a boy 
wished to become a foundry chemist there 
would be a post-graduate course for th 
purpose, extending through the fifth year 
\fter the first nine months the boy would 
receive pay for his work at a certaim fixed 
rate Careful account would be kept ot 


what he did, and if he exceeded a ce! 


tain amount of work, he would be given 


a bonus above the xed rate of pay, but 
all of this bonus would be kept back until 
he was through with his course When 
he tinished his course he would receive 


1 certihcate Oo! diploma, would be paid 


back the original $100 which he deposited, 


with 4 per cent. interest, and would also 
be paid all accumulated bonuses, which in 
some cases might amount to several hun 
dred dollars The accumulation of this 


big bonus, together with the fact that 1 


he left any time after the probationary 
nine months’ period he would lose both 
the bonus and the $100, would serve as 


an incentive to keep the boy at work to 


the end of ( 5 | tarting ich 
a school it would be n iry to employ 
journeymen enough to the entire tac 
torv, and it would alwavs be necessary to 
em \ Si ( 1 \ ’ ct id 
workmen at tric but afte the 
third vear } 1 1) ne to 
emp t] 1 CC ot i 
men, | t] I the boy W id 1 
come pretty ex] chank 
The educat ry for entering 
1 } 1 
~ | \ ) }) l 
} ( 
£ | I | 
W mie 5 tit 
‘ f - . 











would undoubtedly spoil a large amount 


of material, this would be in large meas- 
ure offset by the fact that the boys would 
work for work’s sake, in other words, 
would not soldier. While such a plant as 
this would not have any dividends to pay, 
it would nevertheless have to support the 
teaching force, which would probably be 
equivalent to a fair dividend on the capi- 
tal invested. 

The boys would probably work on an 
8-hour basis, but would have recitations 
taking all or a portion of some of the half 
days. For instance, one class would have 
their recitations on Monday, Wednesday 
and Friday mornings, another on Tues- 
day, Thursday and Saturday mornings. 
In like manner the others would have 
afternoons of the alternate days. The 
plant would run six days a week through- 
out the year, with the exception of the ten 
days’ or two weeks’ shut-down at the holi- 
days, and the granting of such holidays as 
Decoration Day, Labor Day, Independence 
Day and Thanksgiving. 

Such a school as this would make an 
excellent preparatory school for our tech- 
nical schools and colleges, and while the 
graduate from this trade school would 
go to a technical school conditioned in 
foreign languages, he would receive credit 
for shop work which would more than 
balance his deficiencies in languages. For 
h vs who wished to become foremen and 
managers, a fifth or post-graduate year 
could be arranged, in which a course 
would be given on shop management, 
shop systems, ete. The students in this 
fith year would be given positions as 
foremen or assistant foremen in different 
departments in the works, 

One very important feature in this sys 
tem would be the necessity of preparing 
a special course of text-books to fill the 
exact requirements of the case, and upon 
the preparation of such a series of books 


the success ¢ 


f the school would in large 
measure depend. | 

The ideal location for such a school is 
a subject which should receive considera- 
ble attention. If placed in a large city 
it would be possible to arrange visits to 
other works; the libraries of the city 
would be available to the students and 
there might be some support from other 
works. If located in a small town 25 to 
30 miles from a large city, the high city 
taxes would be avoided, there would be 
less going on at night to take the boys’ 
attention from study, and it is probable 
that the works could be built on a some- 
what more extensive plan, with more 
yard room, dumping ground, ete.. which 
is a point worthy of consideration. 





The University of Pennsylvania an- 
nounces the early completion of its new 
engineering building, which is of three 
stories, 300 feet long, 160 feet deep, with 


a wing of 50 feet width 


AMERICAN MACHINIST 


The Organization and Administration 
of National Engineering 
Societies. 


The presidential address, bearing the 
above title, by John W. Lieb, Jr., at the 
annual convention of the American In- 
stitute of Electrical Engineers, held at 
Asheville, N. C., contains information of 
value concerning all four of the national 
engineering societies, and we present the 
more important portions of the address 
in abstract. 

The most important factors in promot- 
ing the advance of the engineering pro- 
fession and in disseminating and render- 
ing available to the world the valuable 
experience and data accumulated by en- 
gineers in the practice of their profession, 
are the professional associations of na- 
tional engineering societies. The 1m- 
portance of the interchange of data and 
results of observation and experience was 


NATIONAL ENGINEF 
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counter as to the details of organization, 
is that of the grades of membership, then 
the requirements of admission to them, 
and the method of election. The require- 
ments for full membership vary greatly 
in the four societies, as we shall see from 
abstracts from their Constitutions. 
\MERICAN SOCIETY OF CIVIL ENGINEERS. 
Constitution—Article 11—Membership. 
2. A Member shall be a Civil, Military, 
Naval, Mining, Mechanical,. Electrical, or 
other professional Engineer, an Architect 
or a Marine Architect. He shall be at the 
time of admission to membership not less 
than thirty years of age, and_ shall 
have been in the active practice of his 
profession fourteen years; he shall have 
had responsible charge of work for at 
least five years, and shall be qualified to 
design as weil as to direct engineering 
works. Graduation from a school of en 
gineering of recognized reputation shal 


1 
i 


be considered as equivalent to two years’ 


-RING SOCIETIES (U. 8.) 

















| 
: , Date Hon. Full Asso. | Junior 
nameent Date of of Mem- | Mem- | Mem- AS¢0-| Mem- Total 
Orgsnization Report bers herr hers | c!ates | bers 

American Society of Civil Engi- 

ne Te suse Jan. 1, 1905 9 1795 903 127 *367 3203 
American Institute of Mining En- 

BIMOOTS, 1871... cccccccccccccsccscecs Jan. 1, 1905 7 3483 190 3680) 
American Society of Mechanical 

BRAEMOORG, TOAD. 0 oc vec ccsescece cece Jan. 1, 1905 19 1915 237 609 2780 
American Institute «f Electrical En- 

gineers, 1884...........6> 9006680060 Jan. 1, 1965 2 481 2851 - _ 3334 

* including 27 Fellows. 
FOREIGN ENGINEERING SOCIETIES. 
| Date Hon. Full A880. | acso. | 
Name and Date of Organization } of Mem- | Mem- | Mem- | Giates Total 
Report bers bers bers : 

Institution of Civil Engineers (of (reat 

Brtiaier) 1B1B....ccccccccccsces $0bbbercccrceos es Jan. 1, 1905 19 2191 4116 271 
Institution of Mechanical Epvineers, 184 Mar. 1, 1905 9 2351 1545 72 
Iron and Steel Inst., 1869 .............-- weeeeee| Jan. 1, 1905 11 1898 — | — 
tInsetitution of Electrical Engineers, 1889...... Aug. 31, 1904 6 *1101 1435 1761 
Verein Deutacher Ingenienre, 1891.... ........ Apr. 24, 1903 6 17543 - 
Societé des Ingenieurs Civil de France, 184%..... 1901 


* Includes 136 Foreign Members. 
* Not including 1144 Students or Graduates. 


t Originally organized as the Society of Telegraph Engineers and Electricians in 1871. 


+ Not incluning 450 Students or Graduates. 
t Not including 1107 Students or Graduates. 





recognized by engineers long before the 
practice of engineering had been exalted 
to the dignity of a profession. 

The Institution of Mechanical Engi- 
neers was organized in Great Britain in 
1847, the Iron and Steel Institute in 18609, 
and the Society of Telegraph Engineers 
and Electricians in 1871. 

The American Society of Civil Engi- 
neers was organized in 1852, the American 
Institute of Mining Engineers in 1871, the 
American Society of Mechanical Engi- 
neers in 1880, and the American Institute 
of Electrical Engineers in 1884. 

The membership of the four American 
national bodies, divided into the several 
classes according to their last official re- 
ports, is given in the following table; as a 
matter of general interest, there is also 
added a tabulation of the more important 
European engineering societies 

One of the very first questions we en- 





active practice. The performance of the 
duties of a Professor of Engineering in a 
technical school of high grade shall be 
taken as an equivalent to an equal num- 
ber of years of actual practice. 

AMERICAN INSTITUTE OF MINING ENGI- 
NEERS. 
Constitution—Article I1—Members 
Sec. 3. The following classes of persons 
shall be eligible for membership in the 
Institute, namely: As Members, all pro- 
fessional mining engineers, geologists, 
metallurgists or chemists, and all persons 
practically engaged in mining, metallurgy 

or metallurgical engineering. 

AMERICAN SOCIETY OF MECHANICAL ENGI 
NEERS 
Constitution—Membership 
C. 9. A member shall be thirty years of 
age or over. He must have been so con 


nected with engineering as to be compe 
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tent, as a designer or as a constructor, to. sionally or practically engaged 1n_ the ng societies, wl { ps Uy 
take responsible charge of work in his _ branch the Union Engineering B ne, 
branch of Engineering, or he must have In the case of the Mechanical Engineers the societi e now roug 
served as a teacher of Engineering for end the Civil Engineers the election is by same membership, it \ pp 
more than five years. ballot of the membership at large after desirable to | membership 
approval by the Executive Board or Coun near] 1 ’ for s pr ' 
AMERICAN INSTITUTE OF ELECTRICAL ENGI i : . , ie 5 
cil in the case of the \lining Engimeers \ 1 1 1 SOC TE < 
NEERS : ; ; 
and Electrical Engineers, election is by its membership. trot part 
Constitution—Article I11—Membership. direct vote of the Board of Directors, 1 country and sl | attord represent 
2. A Member shall have been an Asso the latter after submitting the names t In its ofhcers ane n its admunistrati 
ciate, and at the time of his transfer to the membership at large, in the former committees to t membership at large 
membership he shall be not less than without submission. In the Mining Engi in other words, should select its of 
twenty-seven years of age, and shall be: neers, Mechanical Engineers, and Ele as tar as possible witl view also t 
a. A Professional Electrical Engineer; trical Engineers, the application is first geographical distributior It is admitts 
or passed upon by a Board of Examiners that this ts difhcult, owing to the opp 
b. A Professor of Electrical Engineer and then by the Executive Board or Coun tunities afforded to practicing engu 
Ing; or cil; in the case of the Civil Engineers by by large enterprises whose administrati 
c. A person who has done important the Board of Directors directly without technical as well as financial, ts locat 
original work, of recognized value to action by an Examining Board Phe in the important commercial centers 
electrical science Electrical Engineers’ Constitution requires hence the important groups of me mbers 
3. To be eligible to membership, as a that all Members be first elected as As the large cities From these are draw 
professional Electrical Engineer, the ap sociates and then transferred by the the mayporit of the ofhcers, sucl sel 
plicant shall have been in the active prac- Board tion being emphasized by the necessiti 
tice of his profession for at least five It is necessary to provide one or more of the central administration of the s 
ciet Such tendencies however, ( ’ 
Entrance Fees. Annual Dues Foreign to operate to the disadvantage of available 
— “~ —_ «s «-—— ~-—— ~~ — ——— ie a nate 
Jun- Asso- Mem- Jun ASso- Mem- Asso- Mem- candidat lor Ul portant post 
iors. ciates. bers. iors ciates bers. ciates. bers honor within the gift of the societies wl 
Amer. Society Civil Engineers............. $10 $20-25 $30) $10-15 $10-15 $15-25 , 
Amer. Institute Mining Engineers......... 10 10 a 10 10 may happen to be stationed some distan¢ 
Amer. Society Mechanical Engineers...... 15 25 25 10 15 5 fenen % louarter | | t] 
Amer. Institute Electrical Engineers...... _ 5 15 10 15 5 10 away trom headquarters, and to Keep 
aman e institution on the plane of national stand 
RECEIPTS AND DISBURSEMENTS PER YEAR PER MEMBER. . - A , ' | 
a me it should sO ive a care to T 
RECEIPTS: Civil. Mining. Mechani-a Electrical ge ographi ul distribution This end « 
Entrance Fees...... ay ee ; > - eras $2.59 30.28 $2.45 $0.83 best he wccomp ished b providing tor 
Dues PeAECCN EE SEADIDSe SEES. MEDD ENDDOEE > 60 eS eO6e see ese ves 16.99 10.04 14.04 tend nominating committ selected according 
Transactions, Sales and Adv........... ...... ; sen 1.86 2.09 1.64 1.70 = ; 
Badges and Certificates ........ Be EES 65 .28 to a geographical distribution into ap 
e geogral | 
De nManeeaeiielidcies suciiesssceas Adesussacuxecen sti 34 21 | | 
‘ eal =i proximately equal groups of members 
3 ) $ 32 t 
DISBURSEMENTS 13.3 $18.15 12.32 each geographical district consisting of 
: {SEMENT! 
say, 300 or 400 members, and upon these 
i. 0 k5ih0 664656 0.0550 e2080e seb bl Awtilituhd With arccavtn sal 34.63 | $5.25 $7.50 $3.77 * . , 
Salaries, etc............ steams ea alice Walaa oad tea pew. 6.13 | 4.22 3.99 2.20 in consultation with a number of past ot 
Meeting Expenses................ genase ms 30 94 82 ficers. would rest the selection of the of 
Library, including Rent and Salaries................. .. 0 | 80) 39 81 = ; 
No 0.08. 0546 bees aeedv esse deus +5 cusn ee so oceyerteccverses 2.84 | 74 2.79 75 ficial nominees, with provision also for 
Stationery and Miscellaneous Printing........ ie. awe .62 34 1.19 7 ; 
et as 5 ces shiaeoehaoace Meru. xnalesee 110 | 1.02 26 66 the filing of such nominations as may b 
SS Sv oscicccevccesecccs 5 ‘ | 7 5 , ] ] . 
sd (a SCE REE EPR NOES 83 22 This procedure was introduced by thi 
EER ee fe $17.50 $10 72 American Society of Civil Engineers sé 
Credit Balauce per Me er $5.7 -65 > 50) ] 
redit Balauce peor Member...........ccccccccccccccccese. $5.70 | —— $0.63 $1.6 eral years ago. Such a plan would pro 
‘ et, 7 





vide geographi al representation and t 
years; he shall have had_ responsible grades for young men just entering pro- the same time discourage unseemly el 
charge of work for at least two years, fessional life and through which they can tioneerine and circularizine for the co 
and shall be qualified to design as well rise. as they acquire experience, to the eted posts of honor 
as direct electrical engineering works. dignity of full membership; but it is ne¢ We have alreadv referred to the im 
Graduation from a School of Engineering essary to provide also for another class portance of conducting a national society 
of recognized standing shall be considered of men who, while they are not profes on broad lines, so that the members at 
the equivalent of one year’s active prac- sional engineers, yet co-operate with them Jarge should have a share in the benefits 
tice and conduct engineering works, acting as as well as the obligations of membership 


4. To be eligible to membership as Pro- the executive heads or business managers. whether they be located near the head 


fessor of Electrical Engineering, the ap To such men, eminent in their particular quarters of the society or at a distance 
plicant shall have been in responsible branches of activity, it is humiliating to be Jt js manifest that when the month! 
charge of a course of Electrical Engineer placed permanently in an inferior grade  jpeetings. as well as the more important 


, y ¢ > 5 ] ‘re - LT te 2 td ’ 7 . *T 7 } . “r) ‘TT 2 - 
ing at a college or technical school of of membership with the beginners in pro-  aiyual functions. are held at the head 


recognized standing for a period oT at fessional service and the situation can be quarters of the society. the members at 2 
least two years satisfactorily met by the establishment of et , 
ry ‘ ES : distance feel that they are at a disadva 
It will be seen that two of the societies the grade of Associate; Junior and As : : 
1 ’ . tage, and there 1s a tendency to torm loca 
fix the age limit of thirty years, one  sociate Membership, then to represent suc Pi ' 
_ clubs or organizations, and secede trom 
twenty-seven years and one fixes no limit; cessive steps in the advancement to full ; 
e . - the parent soctet ( st lose interest 
one requires professional practice of ten membership, the Associates forming a 
: . 1 n it Our Institut met tl Situat 1 
years, one five years, two no time speci- class by themselves 
. : ; . ' courage , vo] ] nit , 
fied; three require professional com The expense of membership in the sev rag gh tin tiat 
> t r sick Tt cott ~¢ ws ‘> 
petency in designing as weil as con-_ eral societies shown above of Past-Presid scott a I I 
e ’ : 4 . ect » ] thre 
structing or directing engineering works, In view of the new relations entered organ ed 


one requires the applicant to be profes- into between the three national engineet have beet Ided to under succeeding ad 
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s 


ministrations; these organizations have 
done much to keep up the interest at dis- 
tant have undoubtedly 


induced desirable accessions to our mem- 


points, and they 
bership and have been an important stim- 
ulant of professional activity. 

Our sister societies are facing the same 
problem, and are watching the result of 
undertaking —it longer be 


our can no 


called an experiment—with great interest. 
But 


while undoubtedly successful, is develop- 


this scheme of local organizations 
ing new problems and new conditions, and 
requires the constant care and supervision 


of the central administration. 





An Electrical Air-Compressor Plant. 

The half-tone shows the air compressor 
room at the Chicago terminal station of 
the & Northwestern 
and illustrates the latest practice in the 


Chicago Railway, 








application of electricity to air-compres- 


sion 
Alternating current is taken from the 
city by means of the Chicago Edison 


Company and passed through transform- 
ers, reducing it to the working voltage. 
Part of it is used directly on low-voltage 
alternating currents and the remainder is 
passed through rotary converters or motor 
generators and delivered as direct cur- 
rent for power purposes. 

The air-compressor plant comprises two 
duplex, two-stage machines, the cylinders 
being 12% and 18'% inches diameter with 
a common and at 
the normal speed of 130 revolutions per 


stroke of 12 inches, 


minute the capacity of each unit is 455 


cubic feet of free air per minute. The 
air cylinders, frames and shaft bearings 
ire mounted on a large, single-casting 
bedplate, which contains the intercooler 
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The sub-base of 


extended to 


between the cylinders. 


each compressor is support 
also the driving motor, which is a General 
Electric direct-current machine rated at 
8o horse-power and 510 revolutions per 
220 A pinion on the 
motor shaft gears directly with the teeth 


on the rim of the compressor flywheel, 


minute on volts. 


which is of standard weight for the size 
and style of machine. The air pressure 
carried is from 7o to 80 pounds. ‘The 
compressors, which were built by the In- 
gersoll-Sergeant Drill Company, have the 
Sergeant piston inlet upon both the intake 
and the high-pressure cylinders. The air 
pressure maintained is automatically con 
trolled by the standard choking controller 
of the makers, operating upon the free-air 
intake, this device being actuated by the 
The run 
at constant speed, but the air compressed 


receiver pressure. compressors 


and delivered, and the power consequently 





PLANT. 


AN ELECTRICAL AIR COMPRESSOR 
required for the compression, varies with 
the air consumption, up to the maximum 
capacity. 

Each unit has its own automatic oiling 
system on all bearings, and the drip is 
filtered. An intake pipe 
rises beside the power house and runs 
The 
discharge pipes unite and lead to a prim- 
ary receiver outside, and from this the 
line passes a system of cooling tubes, this 
cooling precipitating the moisture carried 
The air pipes radiate through 
the yard to operate the pneumatic switch 
\n air-lift pump also 


recovered and 


under the floor to each compressor. 


by the air. 


and signal system. 
is operated, 





We 


handsome 


and 
the 
Chicopee, 


have just received a striking 
wall calendar, issued by 


Works, 


manufacturers of the Victor hack 


Massachusetts Saw 


Mass., 


July 27, 1905. 


saws. Four samples of the saws of dif 
ferent grades are neatly attached to the 
calendar, which runs into the middle of 
next year. 





The construction of the Detroit Tunnel 
Line from Windsor, Ontario, to West De- 
troit yard, Michigan, including the elec 
trification thereof, is placed in charge of 
an advisory board of engineers consist- 
ing of William J. 
of the New York Central & Hudson River 
Railroad, Howard Carson, consulting en 


Wilgus, vice-president 


gineer, and W. S. Kinnear, chief engineer 


of the tunnel company 





The Standard Welding Company, of 
Cleveland, O., are distributing a_ wall 
card having on it a table of decimal 


equivalents of parts of the inch, printed in 


characters sufficiently large to be discern- 








ible from a considerable distance—a thing 
which ought to be quite useful in tool- 
rooms, drafting rooms, etc. 





Personal. 

C. W. Schwengfeier, with the Toledo 
Glass Company, of Toledo, Ohio, has gone 
to Europe to take charge of the building 
and installation of the Owens bottle ma- 
chine in Europe. 





Manufacturers. 


The Lebanon (Pa.) Chain Works will en- 
large its plant. 
The Sanitary Can Company, Fairport, N. Y., 
is increasing its plant 
The sawmill of A. C. 


Me., was burned; 


Page, Passadumkeag, 


loss, $30,000. 


The Hodgman Rubber Company, Tuckahoe, 
N. Y., will building in Eastches 
ter. 


erect a new 
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John E. Marshall & Son, Philadelphia, Pa., 
will put up two new warehouses 

The National Cash Register Company, Day 
ton, O., will increase its facilities 

The P. & F. Corbin Company, New Britain, 
Conn., will erect a new boiler-house 

The A. F. 
N. Y., will erect a new broom factory. 


Weymer Company, Syracuse, 


The Menominee (Mich.) Mechanical Elec 
trical Works will erect a new factory. 

The table factory of Barlow & Kent, Ur 
bana, 0., has been burned; loss, $40,000. 

The Lehigh Coal & Navigation Company is 
erecting a power plant at Lansford, la. 

The Nashville (Tenn.) Builders’ Supply 
Company will erect a $10,000 warehouse 

The Vermont Spool & Bobbin Company, 
Burlington, Vt., is erecting a new factory. 

The Milwaukee (Wis.) Pacific Smelting & 
Refining Company will erect a new smelter. 

The Imperial Bottle Cap & Machine Com 
pany, Baltimore, Md., will erect a new pliant. 

The plant of the Columbus (Ohio) Packing 
Company was destroyed by fire; loss, $185, 
000. + 

E. Lightthipe & Co.’s pasteboard mill at 
Milburn, N. J., has been burned: loss, $40, 
O00. 

The Davis Sewing Machine Company, Day 
ton, O., will increase the capacity of its 
plant. 

The Bush & Lane Piano Company, Holland, 
Mich., will erect a new factory on a large 
scale. 

Plans are being drawn for a $200,000 ware 
house for the Chicago (f1l.) Dock & Canal 
Company. 

The 1900 Washer Company, Binghamton, 
N. Y., is panning to erect a branch factory in 
Germany. 

The Day & Night Tobacco Company will 
erect a $100,000 plant in the west end of Cin 
cinnati, O. 

The Arizona Smelting Company will erect 
a smelter of SOO tons per day capacity at Val 
Verde, Ariz. 

The Pittsfield (Mass.) Electric Street Rail 
way Company has bought a site for its new 
power house, 

The Northwestern Mantle Company, Min 
neapolis, Minn., will erect a new plant, to 
cost S30.000 

The Great Falls Manufacturing Company, 
Somersworth, N. H., cotton goods, is enlarg 
ing its plant 

Fire destroyed the plant of the Boulder 
(Colo.) Farmers’ Mill & Elevator Company ; 
loss, S35,000. 

The American Woolen Company. Provi 
dence, R. 1., plans an addition to the Weybos 
set mill plant. 

The National Manufacturing Company, Wa 
bash, Ind., proposes to move its heading, hoop 
and stave works 

Nelson, Morris & Co.'s packing plant, Alle 
gheny City, Pa.,. was damaged by fire to an 
extent of S50,000 

The Cudahy Packing Company, Sioux City, 
lowa, will make $300,000 worth of improve 
ments on its plant 

Kearns & Burchett, Mount Vernon, Ohio, 
manufacturing hoops and staves, will erect a 
plant in Cambridge 

The Woonsocket (R. 1.) Dyeing & Bleach 
ing Company, a new corporation, will estab 
lish a factory soon 

The leather plant of Chas. I’. Kearns, Dan 
vers, Mass., was destroyed by fire, causing a 
loss of about $110,000 

The Conway Stove & Range Company, Fre 
mont, Ohio, has awarded contract for the 
erection of its new factory 
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The Western Iron Works, Los Angeles, 
Cal., is reorganizing with increased capital, 
and will erect a new plant. 


Fire destroyed one of the factories of the 
Barlow-Kent Furniture Company, Urbana, O., 
entailing a loss of $50,000 

The Harrison Dust Guard Company, Toledo, 
0., is having plans prepared for a new fac 
tory, to cost about $25,000 

The Boston (Mass.) Fiber Board Company 
is remodeling its mill at Chaplin, Conn., in 
stalling latest improvements 

The Woonsocket Dyeing & Bleaching Com 
pany, a new corporation formed by local men, 
has selected a site for its factory. 

Plans are being prepared for a large ware 
house for Hunt & Dorman, Cleveland, O., to 
be used for light manufacturing 

The Cincinnati Northern Traction Company 
wiil spend $700,000 in the equipment of its 
new power plant at Hamilton, O 

Plans have been drawn for a new factory 
for Comstock, Cheney & Co., Tvoryton, Conn., 
manufacturers of ivory piano keys 

The Shaw Machinery Company was or 
ganized at Lowell, Mass., with a capital of 
$300,000. F. O. S. Shaw, president. 

The Towle Manufacturing Company, New 
buryport, Mass., silverware, will erect a new 
building, increasing the capacity of the plant 

The plant of the Piano Forte Action Manu 
facturing Company, Williamsburg, N. Y., was 
damaged by fire to an extent of about $10,000 

Frank ©. Blake, of Fairfax, Vt., has formed 
the Frank O. Blake Sprayer Company, and is 
endeavoring to locate a plant in Burlington, 
Vt. 

The Elm Realty Company, Arlington, N. J.., 
is erecting a $100,000 factory, to be used for 
the manufacture of pearl buttons and novel 
ties 

The Nevada County Canning, Packing & 
Evaporating Company has been formed, with 
Elam Biggs, of Grass Valley, Cal., as presi 
dent 

The Russell, Burdsall & Ward Bolt & Nut 
Company, VPortehester, N. Y., is laying the 
ground plans for an extensive addition to its 
plant 


Dr. E. E. Sehmidt, of Covington, Ohio, is 
president of a company manufacturing a pat 
ented putty which will erect plant in that 
place 


The Jamestown (N. Y.) Panel & Veneer 
Company's plant was practically destroyed 
by fire, entailing a loss of $16,000. It will be 


The tannery of the Widen, Lord Leather 
Company, Foxboro, Mass., was almost de 
stroyed by fire, entailing a loss of about 


S100 000 


The Business Men's Association of B: 
Creek, Mich, is closing a deal for the re 
moval of a boiler and machinery plant to 
that place 

A new shoe factory will be built for A 
Newman & Co., Vhiladelphia, Pa... which will 
be equipped with a freight elevator and 
boiler-room 

Ketelsen & Degetau, whose cotton works 
at Santa Rosalia, Chihuahua, Mexico, were 
destroyed by fire, will rebuild in the city of 
Chihuahua 

lans are nearing completion for the re 
building of the paint and oil plant of Cawley 
Clarke & Co... which was destroved by fire 
some time ago 

The County Board of Supervisors of the 
city of Kalamazoo, Mich., have authorized the 
construction of a heating plant, according to 
plans submitted 

The Rock Island and St. Louis & San Fran 


cisco) Railway Companies have practically 
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completed plans for a $1,000,000 warehouse 
at Kansas City, Mo 

The Freeman-Blau-Farber Company, Cleve 
land, ©O., manufacturer of knit goods, will 
erect a new factory The power plant will 
furnish 500 horse-powet 

The New England Enameling Company, 
Middletown, Conn., is considering plans for a 
new addition, to take the place of the build 
ing burned some time ago 

rhe Lucern Products Company, the new 
enterprise about to be launched in South 
Omaha, Neb., by M. C 
commence building operations 


Peters is ready to 


The Hays-Henderson Saw & Supply Com 
pany has been organized at Chattanooga, 
Tenn., with W. FP. Hays as_ president A 
plant will shortly be erected 

The Crane Company, of Chicayo, LIL, pipe 
fittings and brass goods, has acquired prop 
erty in Birmingham, <Ala., for the purpose 
of erecting a plant, it 

William E. Clark, of the Clark Manufac 
turing Company, Moline, Ill, is interested in 


s said 


a company now being formed for the purpose 
of manufacturing automobiles 

The directors of the Home for the Adult 
slind, at Oakland, Cal., are discussing plans 
for the erection of a new building, to be used 
for the manufacture of brooms 

The Mankato (Minn.) Peat Fuel Company 
has been organized with a capital of $150,000 
Chas. J Macbeth, Wm. J Morehart and 
others, of Mankato, are the organizers 

The Warner & Swasey Company, Cleveland, 
., is erecting a large addition to its works, 
doubling its present capacity A complete 
new power plant is also to be provided 


The Fargo Foundry Company has been ‘n 


corporated with a 


upital of $50,000, and will 
erect a plant in Fargo, N. D Thos. L. Sykes, 


of that place is one of the organizers 


The Arthur Hardwood Flooring Company 
has been organized at Memphis, Tenn., with 
a capital of $50,000, and will erect a plant 
L. P. Arthur is one of the inecorporators 

The Schmerhorn-Shotwell Company Des 
Moines, lowa, will double the capacity of its 
cold-storage plant and will erect a new power 
plant to be equipped with new machinery 

The factory of the West Jersey Gas Fix 
ture Company, Camden, N. J., was destroyed 
by fire New quarters have been obtained, 
which will be equipped with modern machin 
ery 

Contract for the erection of an electric 
power-house for the Wyoming Valley Gas & 
Electric Light Company, in Plymouth, Va., 
has been awarded to ¢ ( Ransom, of that 
place 

rhe Hartford Sand-Line Brick Company 
has been incorporated, and will erect a plant 
in Kast Hartford, Conn William F. Halli 
day and Henry EF. Smith, of Hartford, are in 


terested 


The Storm Lake (la.) butter tub and tank 
factory recently burned, will be ebuilt, a 
new company being formed for the purpose, 
of which W I Geisinger, of that place 3 


president 


John tleart \lexandria Ind 


n new steel wheel, is trying to interest Muncie 


inventor ofl 
business men n its manufacture \ com 
pany may b ormed through the Commet 
clal Club 

The Rapid Motor Compa Pontiac Mich., 
a new concern, will erect a plant and manu 
facture an automobile designed by Max Gra 


bowsky. of Detroit Mich who is one of the 


reanizers 

Che Easy Washing Machine Company bas 
been organized in St. Mary's, Ohio, with a 
capital of SOS 000 \ site has been donated 
by the Commercial Club, on which a 810,000 


plant will be erected 
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The Consolidated Manufacturing Company, 


of Toledo, O., has been reincorporated, and 
will increase the capacity of its plant. The 
company manufactures automobiles, motor 


cycles and motor engines. 

The West Coast Stamping Company, a new 
concern which will manufacture’ tinware, 
ranges, etc., will erect a plant in Tacoma, 
Wash. FE. D. Murphy, R. H. McMahon and 
others are back of the enterprise. 


Plans are being completed for the reor- 
ganization of the Vennsylvania Engineering 
Company, New Castle, Pa., and the company 


will take up the manufacture of locomotives, 


expending about $1,000,000 in extending the 
plant. 
The Montana Electrolytic Company, with 


headquarters at Helena, Mont., and a capital 
of $250,000, has been incorporated.  Incor 
porators are John L. Severance and A. W. 
Burwell, of Cleveland, O., and J. L. Malm, of 
Helena. 





New Catalogues. 


Allegheny Foundry Company, Ltd., War- 
ren, Pa. Circular illustrating and describing 
“Allegheny” high- and low-pressure pumps. 

Crosby Steam Gage & Valve Company. Cir- 
cular describing the “Branden” rubber pump 
valve with wire-coil insertion. Illustrated. 

The J. W. Ruger Manufacturing Company, 
Buffalo, N. Y. ’amphlet illustrating and 
describing the ‘“Never-Slip’’ friction clutch 
pulley. 314x6, pp. 12, paper. 

Samuel Harris & Co., 23-25 South Clinton 
street, Chicago, Ill. 1905 catalogue of tools 
and supplies of all kinds for machinists and 
manufacturers. Illustrated. 3%x5\%, pp. 
525, paper. 

A. A. Griffing Iron Company, 
munipaw avenue, Jersey City, N. J. First of 
a series of mailing cards, each one to illus 
trate and explain graphically a different ap 
plication of the Bundy trap. 

I. S. Spencer’s Sons, Guilford, Conn. Very 
pretty booklet containing views of different 
parts of the works and describing some of 
their gray-iron and brass castings and gen- 
eral hardware. 7x8, pp. 25, paper. 

The Goulds Manufacturing Company, Sen- 
eca Falls, N. Y. Pamphlet describing the 
Goulds “New Duplex’’ bronze water lifter, a 
hydraulic pumping engine operated by city 
water pressure. Illustrated. 3144x6%, paper. 

The Schaeffer & Budenberg Manufacturing 
Company, New York and Chicago. 1905 cata- 
logue of steam specialties, including gages, 
micrometers, tachometers, pryometers, valves, 
whistles, dynometers, lubricators, indicators, 
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etc. Illustrated. 9x12, pp. 52, paper. 
A. L. Ide & Sons, Springfield, Ill.; 11 
Broadway, New York. Booklet telling some- 


thing about ideals in steam power plant prac- 
tice and giving a few suggestions toward the 
accomplishment of these ideals and describ- 
ing the Ideal engine made by this company. 
lllustrated. 31 4x6, paper. 

Atlas Engine Works, Indianapolis, Ind. 
Catalogue No. 124 of medium-speed engines, 
containing very fine half-tone illustrations, 
tables and other mechanical information of 
use to power users. 6x9, pp. 80, paper. Cata- 
logue No. 127 of water-tube boilers. Illus 
trated. 6x9, pp. 40, paper. 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week's issue. 
Answers addressed to our care will be for- 
warded. 


Caliper cat. free. 
Punches & dies. 


E. G. Smith, Columbia, Pa. 
Wal.M.Wks., Waltham, Mass. 


Will buy or pay royalty for good patented 
Box 282, Amer. MACH. 


machine or tool. 





MACHINIST 


AMERICAN 


Light and fine mach'y to order: models and 
elec. work specialty. I. O. Chase, Newark, N. J. 

Wanted—Air compressor with 8 or 10 in. 
duplex steam and compound air cylinders. 
Box AMERICAN MACHINIST. 

Machinery built to order; close work; will 
undertake manufacture of good machine or 
tool. Box 318, AMERICAN MACHINIST. 


Ore 
vle, 


Work wanted for a Cleveland automatic 
lathe; bandles 2 in. and under. The Earle 
Gear & Machine Co., 141 Oxford st., Phila- 
delphia. 


Clock work and intricate mechanical instru- 
ments, meter counters, water, gas or electric; 
recording devices; special movements to or- 
der. D. S. Plumb, 57 E. Vark st., Newark, N. J. 

Incorporation of mechanical industries, and 





other legal matters relating thereto, special 
ized. Fred’k P. Schenck, N. Y. and N. J. 
Counselor, 141 Broudway, cor. Liberty st., 
New York. 

For Sale. 

For Sale—-A machine shop in southern 
Michigan, doing good business; price reason- 
able. Address Box 293, AMER. MACHINIST. 

For Sale—2 Benham water motors; 1 3 


piston, stroke 2X2 in., in good condition; 1 3 
piston, stroke 1x1% in., for % rd. belt; used 
very little. F. H. Mark, Bellows Falls, Vt. 
For Sale—One “Garvin die slotter’’; never 
been been used at all; in Al condition; for 
description, see Catalogue No. 11, page 11, 
Garvin Machine Co. Box 375, AM. MACH. 
FOR SALE—One Clayton duplex air com- 
pressor with automatic regulator, safety 
valve, foundation stone, etc.; size of cylin- 
ders 5x7x7; also one receiver, 5 ft. long, all 
complete with fittings and in splendid condi- 
tion. The Standard Tool Co., Cleveland, O. 
Here Is Your Chance.—Light repair shop; 
well established; good location; lathe, mill 
ing mach., forge; water motor power; small 
tools; small stock key blanks, firearms, am 
munition, repair stock, etc.; to be sold at 
once; write for particulars. Box 373, AM. M. 


Business Opportunities. 


Manufacturers wanting more capital, write 
A. Hess, Barberton, Ohio. 
Treasurer (aged 75) 
from prominent engine manufacturing com- 
pany. Will sell successor half his stock for 
$50,000, which earns, and has earned for 50 
years, over 18% dividends. Salary $4,000. 
Net solid assets, $400,000. Rating, $500,000 
Al. Very small liabilities. Book value of 
stock, 200. Address Box 386, AMER. MACH. 


I have a good business, but need a partner 
with some cash—say five or ten thousand. I 
am a young man, have a technical education, 
7 years’ practical experience, and natural abil- 
ity for designing and developing light machin- 
ery. The machines produced give satisfaction, 
and, as they save money, are in demand by 
firms able to pay for them, who really must 


will retire actively 


have them to keep up with others. I need a 
straight, clean, business man, with mechani- 


cal experience if possible, to help me develop 
this first-class business. Every word of this 
is honest and capable of proof, and I only 
want to correspond with those who will meet 
me on the same level. Address, in confidence 
if desired, Box 390, AMERICAN MACHINIST. 


“A Rare Chance for a Mechanical Head with 
Little Capital.’—For Sale—An_ established 
gas-engine plant, including foundry and good 
will, in a good town in Ohio. Equipped with 
the best of tools and machinery; all new. 180 
engines sold and in use. Sizes from 5 to 35 
H.-P., developed to a high standard. Engines 
35 ready for market. Plant running every 
day. Will invoice about $60,000. Will sell for 
60% of actual invoice, including designs, pat- 
ents, patterns and specifications for one of 
the best gas engines built. Will sell all or 
any part of stock. Terms, one-third cash, bal- 
ance one and two years. Satisfactory reasons 
given for wanting to sell. Ground, four acres. 
Buildings, 15,000 sq. ft. R.R. side track front 
age 200 ft. Address L. C. 


Williams, 618 E. 
Market st., Lima, Ohio. 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. About sir words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated, 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 
ensuing week’s issue. Answers addressed to 
our care will be forwarded. Applicants may 
specify names to which their replies are not 
to be forwarded; but replies will not be 
returned. If not forwarded they will be de 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. Only bona fide situation want or 
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help want advertisements inserted under this 


heading. Agency advertisements must be 


placed under Miscellaneous Wants. 


Situations Wanted. 


Classification indicates present address of 

advertiser, nothing else. 
CANADA. 

General manager, with large experience in 
organizing new and old manufacturing plants 
in United States and Canada, is open for en 
gagement; technical graduate; age 35. Box 
348, AMERICAN MACHINIST. 

CONNECTICUT. 

Designer; 15 years’ experience tools for in- 
terchangeable manufacture, press feeds, am- 
munition, rivet and special machinery. Box 
391, AMERICAN MACHINIST. 

M. E. graduate, 32, with exceptional execu- 
tive ability, desires position as manager or 
superintendent ; 11 years’ experience on sheet 
metal machinery from rolling mills to combina- 
tion dies; systematic, resourceful and ener- 
getic; best of references; salary $3,500. Ad- 
dress Box 368, AMERICAN MACHINIST. 

Position as superintendent or general fore 
man, by a general, all-round mechanic, 37 
years of age, with 20 years’ practical experi 
ence, covering all modern tools, such as press 
tools of all kinds, gages, jigs, fixtures, special 
tools and machinery, ete., for the manufacture 
of duplicate parts; will take charge of tool- 
room, manufacturing department or assem- 
bling department; have been 9 years with last 
place. Box 396, AMERICAN MACHINIST. 


ILLINOIS. 

Machinery salesman, with practical knowl 
edge and experience in manufacturing and 
selling, now Western sales manager for prom 
inent Eastern company, desires change; cor- 
respondence, with particulars, invited. Box 
342, AMERICAN MACHINIST. 

MASSACHUSETTS. 

Cost accountant and systematizer; age 28: 
5 years’ office, 2 years’ shop experience; sal- 
ary $23 week. MACHINIST. 





Box 366, AMER. 





NEW JERSEY. 
Young man, 18, rapid detailer and tracer; 
2. Box 393, AMERICAN MACHINIST. 


First-class patternmaker and draftsman 
Address 


wants to change for wife's health. 
Cc. L. J., care AMERICAN MACHINIST. 


Position wanted by first-class machinist of 
25 years’ practical shop experience in de- 
veloping, perfecting or remedying faulty 
mechanisms, and designing of *new and spe- 
cial machinery; can give Al references as to 
character and ability; terms reasonable. Ad 
dress J. G. H., care AMERICAN MACHINIST. 


NEW YORK. 
Commercial engineer (34), successful rec- 
ord, open for engagement. Box 204, Am. M. 


Mechanical draftsman, tools and general 
machinery, wishes position. Box 389, Am. M. 
Technical graduate, practical experience 
mechanical designing, wishes position as as- 
sistant to superintendent. Box 387, Am. M. 
Position wanted as a detail draftsman, by 
toolmaker of 7 years’ experience; age 26; 
reference. “Pratt Institute,” Box 378, A. M. 
Young man with reputation, at present 
superintendent for up-to-date and successful 
concern, desires change; replies treated con- 
fidential. Box 383, AMERICAN MACHINIST. 
Wanted—Position as mechanical superin- 
tendent or general foreman; 38 years old; 
progressive and capable of reducing cost of 
manufacture. Box 380, AMER. MACHINIST. 
An all-round machinist and expert tool, die 
and jig maker for hardware and interchange 
able parts, wants foreman position; wages 
moderate. Box 381, AMERICAN MACHINIST. 
Mechanical engineer and designer, 11 years 
experience on rolling mills, furnaces, mill 
work and special machinery. would like to 
make a change; references. Box 388, AM. M. 
A young, thorough mechanic wants position 
as master mechanic or assistant superinten 
dent; large practical and technical experience 
in mechanical work; up to date in construc 
tion, erection and repairing of machinery; 
good executive ability. Box 394, AM. MACH. 
Position as assistant superintendent or 
foreman; 12 years’ experience, high-grade 
light and medium special and automatic ma- 
chinery and punch and die work; familiar 


with manufacture of tin boxes and similar 
goods: executive ability; 3 years in charge. 


Box 379, AMERICAN MACHINIST. 
OHIO. 

Position wanted as engineer; thoroughly ex- 
perienced with large compound-condensing en- 
gines, steam turbines, generators, motors, 
switchboards, boilers, pumps: moderate sal- 
ary. Address W. A. Hunt, Kamms, Ohio. 

Mechanical engineer and expert designer, 
with long and varied experience, Corliss en 
gines, power transmission, gas engines, is open 
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for engagement; competent to take charge, 
and accustomed to the control of men. Box 


385, AMERICAN MACHINIST. 
PENNSYLVANIA. 

An educated mechanic and business man, 
with 7 years’ experience as toolmaker and 
machinist, afterward scientific course at uni- 
versity and 3 years’ executive experience with 
the large metal-stamping concern where he 
learned his trade, would like to correspond 
with parties requiring a technical executive. 


Box 354, AMERICAN MACHINIST. 
WEST OF MISSISSIPPI. 
Mechanical engineer, with experience in 


general mechanical, steam and refrigerating 
engineering, now designer for well-known firm, 
will accept position as assistant chief drafts- 
man or superintendent ; 26; executive ability ; 
traveling experience. Address ‘‘Yacobs,”’ care 
AMERICAN MACHINIST. 


Help Wanted. 


Classification indicates 
advertiser, nothing else. 
CONNECTICUT. 
Wanted—Three first-class toolmakers, cap 
able of doing small, accurate work; men ex 
perienced on a fine class of watch factory die 


present address of 


work preferred. Apply Veeder Mfg. Co., 
Hartford, Conn. 
ILLINOIS. 
Wanted—-A machine shop foreman; must 


be familiar with power-transmitting machin- 


ery. Apply Stephens-Adamson Mfg. Co., Aur- 
ora, Ill. 
INDIANA. 
Wanted—Machinist; a first-class man as 
fitter on screw machines. Box 392, Am. M. 


LOUISIANA. 
Wanted for the South—One first-class ma- 
chine tool salesman; also one well-posted ma 
chine tool office man; must be young and 
vigorous. Box 376, AMERICAN MACHINIST 
MASSACHUSETTS. 

draftsman with 

Campbell P. 


ex 
P. 


Wanted —First-class 
erience on printing presses. 
Mfg. Co., Taunton, Mass. 
Wanted—Experienced milling machine oper 
ator, competent to take charge of several ma- 
chines on printing-press work. Campbell P. P. 

& Mfg. Co., Taunton, Mass. 

Wanted—A_ shop. superintendent, experi 
enced in handling several hundred skilled men 
in automobile factory manufacturing highest 
grade cars; must be familiar with modern 
methods of manufacture; temperate, aggres- 
sive and systematic; give references and state 
age, experience and salary required Address 
Box 337, AMERICAN MACHINIST. 

MICHIGAN. 

Wanted—-Experienced machinists and tool 
makers; men who have been accustomed to 
accurate work by modern methods can secure 
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State age, 
Leland & 


mechanics 
references. 


high-grade 
perience, 


wages, ex 
Faulconer 


Mfg. Co., Detroit, Mich. 
NEW JERSEY 
Wanted—First-class draftsman with ex- 
perience on printing presses; state age, ex 
perience and wages Walter Scott & Co., 
Plainfield, N. J. 
Wanted—Manager for important automo 


bile enterprise; must be experienced mechani 


cal engineer and machinist. Address C. F., 

care AMERICAN MACHINIST. 
Wanted—Assistant foreman in drill press 

department, who is accustomed to small, ac- 


curate jig work; first-class men only need ap 
ply. Box 3860, AMERICAN MACHINIST 
Wanted—Draftsman with experience on 
rubber mill machinery; state experience and 
pay. Wanted——Draftsman experienced in ele- 
vator work. Box AMER. MACHINIST 
Wanted—-Three or four good mechanics, ac 
quainted with high-speed engine work. Re 
ply. stating age, experience and wages ex 
pected, The Reeves Engine Co., Trenton, N. J. 
Lathe, planer and boring mill operators 
wanted for night shift; those accustomed to 
machine tool work preferred; steady work 
and good pay to good men. Address the Pond 
Machine Too! Co., Plainfield, N. J 
First-class draftsmen, 
lathe and planer hands should file applica- 
tion with us, as the constant and rapid 
growth of our business is always calling for 
additions to our force; our plant is modern 
in every respect and is located in a suburb of 
New York, where there is plenty of room, air 
and sunlight Remember, we pay first-class 
wages and want only competent men Henry 
R. Worthington Hydraulic Works, Harrison, 
Nn. d. 





erectors, boring-mill, 


NEW YORK. 

Wanted—Competent draftsmen Apply, by 
letter only, stating age, experience, qualifica- 
tions and remuneration desired, Standard 
Plunger Elevator Co., 1 Broadway, N. Y. City. 

Wanted—First-class machinist as an in 
structor in a trade school; must speak Ger- 
man and understand drawing. Address, stat 
ing experience in full, Superintendent, 222 
East 64th st., New York. 

Wanted—Foreman for small steel car shop, 
rapidly growing; must be all-around man with 
special knowledge of riveting work ; must have 


energy and executive ability; only first-class 
man acceptable; will pay good salary. Box 
374, AMERICAN MACHINIST 

Wanted—Expert semi-automatic turret 
lathe operator; one who can operate and 
demonstrate to customers on the road the 
efficiency of same; capable of devising tool 
equipment for the greatest production; must 


be up to date and a hustler; give references 

as to experience, ability, character and salary 

expected. Address “B.,”" care AMER. MACH. 
Young man for editorial work on a machin 
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must have had shop experience, be interested 
in shops and able to write straight English. 
Address Box 384, AMERICAN MACHINIST. 


OHIO 


; Wanted— Vise and planer hands. The Niles 
rool Works Co., Hamilton, Ohio 
Wanted—Designers and detailers on heavy 


machine tool work; state age and experience. 


The Niles Tool Works Co., Hamilton, O 

_ Northern Ohio.-Wanted—Assistant super 

intendent for machine shop manufacturing 

automobiles Box 364, AMER. MACHINIST 
Wanted——Draftsman; preferably one with 

some experience in engineering specialty line; 

give experience in detail and salary expected. 


Address P. O 
Northern Ohio 


sox S76, Ohio 


A first-class gen 


Cincinnati, 
Wanted 


eral foreman for machine shop manufacturing 
small parts; must be able to get work out 
quickly and handle men _ successfully Box 
363, AMERICAN MACHINIST 


Wanted——Six first-class structural workers, 
capable of fitting up (work similar to bridge 


building) ; good pay to good hustlers, and 
steady employment; reply at once, stating age 
and experience. Box 395, AMER. MACHINIST. 


PENNSYLVANIA 


Experienced mechanical draftsman wanted 
at once at steel works in Eastern Pennsyl 
vania. “Mechanical,” care AMER. MACH 

Wanted—One or two good Corliss engine 
erectors and floor hands: also one or two 
sheet iron workers. Scottdale Foundry & Ma 
chine Co., Scottdale, Ta ; 

Wanted—Experienced draftsmen in electri 
cal apparatus, ete only first-class men need 
apply ; state experience and salary expected 
Address Box 382, AMERICAN MACHINIST 

Wanted—Machinists, fitters, floor hands: 


lathe, planer and 
wages and steady 


boring-mill 
employment 


operators ; good 
to men experi 


enced on machine tool work Address Col 

burn Machine Tool Co., Franklin, Pa 
Wanted—By a plant manufacturing gen 

eral machinery, a master mechanic; one ex 


perienced in the handling of men with a view 


of producing the greatest output. Apply im 
mediately, Box 357, AMERICAN MACHINIST 
WEST OF MISSISSIPPI 


Wanted—Foreman for machine shop located 


in Western town; class of work, hoisting en 
gines Address, with reference, “O.," care 
AMERICAN MACHINIST 

_Wanted—Superintendent for factory in a 
Western city, employing 300 to 500 men, 


where high-speed machines are produced and 
accuracy is essential; men with large shop ex 


perience; in answering, state present occupa- 
tion and past experience. Address Box 321, 
AMERICAN MACHINIST 
WISCONSIN 
Wanted—Superintendent for firm manufac 
turing medium heavy machine tools; must be 


a thorough organizer, systematizer, and have 








steady employment and good wages. Detroit ery journal, which is devoted to machine tools good business sense as well as being a good 
is growing rapidly; is already one of the and machine shops; work will include writing mechanical man; state experience, age, na 
great industrial centers; there are new fac- descriptions of machines and shops, preparing tionality, whether married; give full particu 
tories being built, and others enlarged, and manuscript sent in by contributors, and some lars; man under 30 years preferred. Box 362, 
there is a great demand for competent and _ traveling on trips of observation; applicant AMERICAN MACHINIS1 
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Classified Index of 


Abrasive Materials 


Abrasive Material Co., Phila., Pa. 
i. A Co., Niagara Falls, 


National Corundum Wheel Co., 
Buffalo, N. Y. 

Norton Emery Wheel Co., Worces- 
ter, Mass 

Vitrified Wheel Co., Westfield, 
Mass. 

Air Lifts 


gee Sergeant Drill Co., New 


Arbor Presses 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Bartlett, E. E., Boston, Mass. 


Niles-Bement-Pond Co., New York. 


Ball Bearings 
See Roller Bearings. 


Band Saws, Metal 
Greaves, Klusman & Co., Cin., oO. 
Niles-Bement-Pond Co., New York. 


Bars, Boring 

eaman & Smith Co., Prov., R. I. 

Cleveiand Twist Drill Co., Cleve- 
land, 

Elmes 
F., Chicago, Ill. 

Niles-Bement-Pond 

Underwood & Co., 
delphia, Pa. 


Belt Dressing 
Dixon rege Co., Jos., Jersey 


City, N. . 
Houghton & Co., B. F., Phila., Pa. 


Shultz Belting Co., St. Louis, Mo. 


Belt Filler 
Schieren & Co., 


York. 
Shultz Belting Co., St. Louis, Mo. 


Engineering Works, Chas. 
Co., New York. 
H. B., Phila- 


Chas. A., New 


Belt Lacing Machine 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 


Belting, Leather 
Septoem & Co., Chas. A., 


ork. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
cago, 


Bending Machinery, Plate 

Hilles & Jones Co., Wilmington, 
Niles-Bement-Pond Co., New York. 
Hy- 


New 


Bending Machines, 
draulic 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 


Bending Machines, Power 
Bethlehem Foundry & Mach. Co., 


So. Bethlehem, Pa. 
Niles-Bement-Pond Co., New York. 


Bending Tools, Hand 


Wallace Supply Co., Chicago, III. 
Blocks, Chain 

See Hoists, Hand. 

Blowers 

Am. Gas Furnace Co., N. Y. City. 
Buffalo Forge Co., Buffalo, N. Y. 


Niles-Bement-Pond Co., New York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Blue Print Machines 
Keuffel & Esser Co., New York. 


Boilers 
Struthers-Wells Co., Warren, Pa. 
Wickes Bros., New York. 
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Articles Advertised. 


Bolt and Nut Machinery 
Acme Mchry. Co., Cleveland, O. 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Landis Mach. Co., Waynesboro, 
Pa. 


Niles-Bement-Pond Co., New York. 

Reliance Mach. & Tool Co., Cleve- 
land, O. 

Standard Engineering Works, Ell- 
wood City, Va. 

Vandyck Churchill Co., New York. 


Waterbury [Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Webster & Verks Tool Co., Spring- 
field, O. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Books, Mechanical 

Henley Vub. Co., Norman W., 
New York. 

Hill Pub. Co., New York. 

Boosters 

C & C Elec. Co., New York. 

Crocker-Wheeler Co., Ampere, N. J. 

General Elec. Co., New York. 


Sprague Elec. Co., New York. 
Stanley G. I. Elec. Mfg. Co., Pitts- 


field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, III. 

Beaman & Smith Co., Provi., R. 1. 

Betts Mach. Co., Wilmington, Del. 

Rinsse Mach. Co., Newark, N. J. 


Boynton & Plummer, Worcester, 
Mass. 

Daliett Co., Thos. H., Phila., Pa. 

Detrick & Harvey Mach Co., Bal- 
timore, Md. 

Draper Mach. Tool Co., 
ter, Mass. 


Worces- 


Boring and Drilling Ma- 
chines, Horizontal—d(Oont’d 


litchburg Machine Works, Fitch- 


burg, Mass. 
Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 
Ilill, Clarke & Co., Boston, Mass. 
lucas Mach. Tool Co., Cleve., O. 
McCabe, J. J., New York. 


Motch & Merryweather Machin- 
ery Co., Cleveland, O. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pawling & MHarnischfeger, Mil- 
waukee, Wis. 

Vrentiss Tool & Supply Co., New 
York. 

Springfield Mch. Tool Co., Spring- 
field, O 


New York. 
Cleveland, 


Vandyck Churchill Co., 

Warner & Swasey Co., 
Ohio. 

Boring and Turning Mills 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 


Wilmington, Del. 
Co., Bridge- 


Betts Mach. Co., 
Bullard Mach. Tool 
port, Conn. 
Colburn Mch. 
Pa. 
Gisholt Mach. Co., 
llill, Clarke & Co., 
King Mach. Tool Co., Cincin., ©. 
Niles-Bement-l’ond Co., New York. 
—— Co., J. Morton, Wilmington, 
Jel. 
Prentiss 
“ork 
Vandyck Churchill Co., 


Franklin, 


Madison, Wis. 
Boston, Mass. 


Tool Co., 


Tool & Supply C New 


New York. 


0., 


Warner & Swasey Co., Cleveland, 
Ohio. 

Cabinets, Tool 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 
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Calipers 
Sonrer Tool Mfg. Co., Fitchburg, 


ass. 
Starrett Co., L. S., Athol, 
Cams 

Boston Gear Works, Boston, Mass. 
Carborundum 

See Grinding Wheels. 


Mass. 


Castings, Brass 

Nolte Brass Co., Springfield, O. 

Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 


Castings, Iron 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, I’a. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Massey Mach. Co., Watertown, 


N. 
. - Dieta & Sales Co., 
Norwalk, Conn. 


Castings, Steel 
Baldwin Steel Co., New York. 


South 


Lirdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Da. 
Farrel Fdry. & Mach. Co., An- 


sonia, Conn. 
Catalogue Makers 
Binner-Wells Co., Chicago, III. 
Cement, Cast Steel 


Clark Cast Steel Cement 
Shelton, Conn. 


Centering Machines 
= Mach. Co., Torrington, 


onn 
Phoenix Mfg. Co., Hartford, Ct. 
Hartford, 


Pratt & Whitney Ce. 
E., New 


Conn. 
Whiton Machine Co., D. 
London, Conn. 
Centers, Planer 


New Haven Mfg. Co., New Haven, 
Onn. 

l’ratt & Whitney Co., Hartford, 
Conn. 


Co., 


Chains, Driving 

Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear W orks, Boston, Mass. 

Diamond Chain & Mfg. Co., In- 


dianapolis, Ind. 
Jeffrey Mfg. Co., The, Columbus, 
Phila., Pa. 


Ohio. 

Link Belt Engr. Co., 
Trumansburg, 

o., Llartford, Ct. 


Morse Chain Co., 

~ Be 

Whitney Mfg. C 
Chucking Machines 


American Tool Works Co., Cin- 
cinnati, O. 
Provi- 


Brown & papeye Mfg. Co., 
dence, R. 

Cleveland sniiiinathe Mach. Co., 
Cleveland, O. 

Draper Mach. Tool Co., Worcester, 


Mass. 

Gisholt Mach. Co., Madison, Wis. 

Le Blond Mach. Tool cH, &. ER. 
Cincinnati, O. 

Totter & Johnston Mach. Co., 
Pawtucket, R. I. 


ber & Swasey Co., Cleveland, 


Windser Mach. Co., Windsor, Vt. 
Chucks, Drill 


Almond me Co., T. R., Brook- 
lyn, N. 

—. & Gs . R. U., New Haven, 
‘0 


Cleveland Twist Drill Co., Cleve- 


land, 
Cushman Chuck Go Hartford, Ct. 
Greenfield, 


Goodell-Pratt Co. 
Mass. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Niles-Bement-I’ond Co., New York. 

Pratt Chuck Co., Frankfort,  *}, 4 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. EB., New 
London, Conn. 

Chucks, Lathe 


Cushman Chuck Co., 
Gisholt Mach. Co., 


Hartford, Ct. 
Madison, Wis. 
, New 


Hoggson & Pettis’ Mfg. Co 
Haven, Conn. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn, 








Chucks, Lathe—Continued 


Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 


Conn. 
Westcott Chuck Co., Oneida, N. Y. 
Whiton Mach. Co, D. EB., New 
London, Conn. 
Chucks, Planer 
Niles-Bement-Pond Co., New York. 
— Chuck Co., New Britain, 
Yonn. 


Chucks, Split 
Faneuil Watch Tool Co., 
Mass. 


Boston, 


Circuit Breakers 


General Electric Co., New York. 
Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 


Clutches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, ; 

Cresson Co., Geo. V., Phila., Pa. 


— Watch Tool’ Co., Boston, 

Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 


New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & lHunter, 
Ltd., New York. 

Wood’s Sons, T. B., Chambers- 


burg, Pa. 

Clutches, Magnetic and 
Electrical 

Cutler-Hammer Clutch Co., Mil- 


waukee, Wis. 


Coils 
Standard Welding Co., Cleve., O. 


Compound, Pipe Joint 
Dixon ie ed Co., Jos., 
City, 
sania Air 
-— on Mechy. Co., 


Christensen, - me 
curtis & Co. Mfg. Co., St. Louis, 


General Pneumatic Tool Co., Mon- 
tour Falls, N. 

Herron & Bury Mfg. Co., Erie, Pa. 

Ingersoll-Sergeant Drill ce.. 
New York. 

Rand Drill Co., New York. 


Cones, Friction 
Evans Friction Cone Co., Boston, 


Jersey 


Bradford, 
Milwaukee, 


Connecting Rods and Straps 


Erie Forge Co., Erie, Pa. 
Standard Connecting Rod Co., 
Beaver Falls, Pa. 


—_—— Co., Eddystone, 
"a. 

Contract Work 

Blanchard Mach. Co., Boston, 
Mass. 

Controllers and Starters, 


Electric Motor 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

General! Electric Co., New York. 

Westinghouse Elec. Mfg. Co., 
Pittsburg, Pa. 

Coping Machines 

Long & Alistatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York. 


Correspondence Schools 
See Schools, Correspondence. 


Counterbores 

Slocomb Co., J. T., Provi., R. L. 

Countershaiis 

Ainond Co., T. R., Brook- 

Builders’ Iron Fdry., Prov., R. I. 
Counting and Printing 
Wheels 


Franklin Mfg. 
Couplings, Shaft 


Co., Syracuse, N. Y. 


Almond TE Co., T. R., Brook- 

Caldwell & Son Co., H. W., Chi- 
cago, Il. 

Cresson Co., Geo. V., Phila., Pa. 

Davis Mach. Co., W. P., Roches- 
ter, N. 

Nicholson % Co., W. 1., Wilkes- 


barre, Pa. 








Couplings, Shaft —Continued 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Wood's Sons, T. B., Chambers- 
burg, Ta. 


Cranes 

a Hoisting Mach. Co., 
Case Mfg. Co., Columbus, O. 
Chambersburg’ Engineering Co., 


Chambersburg, Ia. 
Cleveland Crane & Car Co., Wick- 
Hol- 


liffe, O 
St. Louis, 


New 


Coburn ‘Trolley Track Co., 
yoke, 
= a Ce. “Mfg. Co., 


General Encenentie Tool Co., Mon- 
tour Falls, N. 

Lane Mfg. Co., Mont elier, Vt. 

Maris Breos., Philade phia, Pa. 

Niles-Bement-Pond Co. New York. 

Northern Engineering "Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 

we & Harnischfeger, Milwau- 


Sellers Ys Co., Wm., Phila., Pa. 
Vandyck Churchill Co., New York. 


Crank Pin Turning 
Machines 
Niles-Bement-Pond Co., New York. 
Underwood & Co., H. B., Phila- 
delphia, Pa. 
Crank Shafts 
Erie Forge Co., Erie, Pa. 
Standard Connecting Rod Co, 
Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Crucibles 
Dixon Crucible Co., 
ty, J. 
Cape, and Ladies, Foun- 
ry 
Northern pemacating Works, De- 


troit, Mic 
Obermayer Co., S., Cincinnati, O. 


Jos., Jersey 


l’axson Co., J. W., Phila., Pa. 

Cut Meters 

bet Instrument Co., Beloit, 
yis. 


Cutters, Milling 

Adams Co., Dubuque, Iowa. 

Secker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York. 

~~ & hs ee Mfg. Co., Provi- 
en 

Cleveland Twist Drill Co., Cleve- 


Ingersoll Milling Mach. Co., Rock- 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Rogers, John M., Boat, Gauge & 
Drill Works, Gloucester City, 


Standard Tool Co., Cleveland, O. 
— Twist Drill Co., Athol, 


Ma 
Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Davis Mach. ‘Co., We. es 
ter, N. Y 


Roches- 


Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
delphia, Da. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Vandyck Churchill Co., New York. 

Cutting-off Tools 

Armstrong Bros. Tool Co., Chi- 
cago, 

Billings & ‘Spencer Co., Hartford, 
Conn 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Diamond Tools 

Osgood, J. L., Buffalo, N. Y. 


Steel Set Diamond Co., New York. 


Dies, Sheet Metal 

Bliss Co., E. W., Brooklyn, N. Y. 

Niagara Mach. & Tool Wks., Buf- 
falo, N. Y. 





Dies, Threading, Opening 


Srrington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 
Swaine Co., Fred J., St. 

Mo. 


Drafting Machines 

Universal Drafting Mach. 
Cleveland, O. 

Drawing Boards and Tables 


Keuffel & Esser Co., New York. 
Rich, J. & G., Philadelphia, Pa. 


Louis, 


Co., 


Drawing Materials 

Alteneder & Sons, Theo., 
delphia, Pa. 

Keuffel & Esser Co., New York. 


Phila- 


Drilling Machines, Bench 

Barnes Co., B. ry Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, i. 


Boynton & Plummer, Worcester, 


Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Drilling Machines, Boiler 


American Tool Wks., Co., Cin., O. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Boynton & Plummer, Worcester, 
Mass. 

Dallett Co., Thos. H., Phila., 


Niles-Bement-Pond Co., New York. 


Drilling Machines, Maltiple 
Spindle 
American Tool Wks. Co., Cin., O. 


Baker Bros., Toledo, 0. 

Barnes Co., B. F., Rockford, IIl. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

— _ Tool Co., Spring- 

Bickford Drill & Tool Co., Cincin- 
nati, 


Dallett Co., Thos. H., Phila., Pa. 
Fenn- Sadler Mach. Co., Hartford, 


Con 

iether Planer Co., Mark, Nashua, 
N. H. 

Foote, Burt & Co., Cleveland, > 


Fosdick Mach. Tool co. Cas 
Garvin Mach. Co., New York. 


Harrington, Son Co., Edwin, 
= i Pa. 

McCabe, J. New York. 

National ath. Tool Co., Dayton, 
Ohio. 

Newton Machine Tool Works, 


Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
— Tool & Supply Co., New 

ork. 


Drilling Machines, Portable 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Dallett Co., Thos. H., Phila., Pa. 


Hisey- Wolf’ Mech. Co., Cincin., O. 
Niles-Bement-l’ond Co., New York. 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 
Bickford Drill & Tool Co., Cin- 


cinnati, 
Dreses Mach. Tool Co., i oO. 
Fairbanks Co., New Yo 
Fitchburg Machine Works, Fitch- 


burg, Mass. 
Fosdick Mach. Tool Co., Cin., O. 


Ilarrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 


McCabe, J. J., New York 

Mueller Mach. Tool Co., ‘Cin. oO. 

Niles-Bement-lond Co., ‘New York. 

l’rentiss Tool & Supply Co., New 
York. 

Vandyck Churchill Co., New York. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Dallett Co., Thos. 11., Phila., Pa. 
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BROWN @ SHARPE MFG. CO., 


PROVIDENCE, R. I., U.S.A. 


RIGIDITY, 
ACCURACY AND 
CONVENIENCE 


CHARACTERISTIC 
FEATURES OF THE 


No. 12 
PLAIN 
MILLING 
MACHINE 


—____—__— eo 











THAT ADAPT IT TO 
THE RAPID AND 
ECONOMICAL PRO- 
DUCTION OF SMALL 
PARTS OF MACHINES 
AND TOOLS. 

IF SAMPLES OR SPECI- 
FICATIONS OF WORK 
ARE SENT, WE ARE 
PLEASED TO FURNISH 
ESTIMATES. 

CATALOG AND DE- 


} i 
LAE | 


- 


SCRIPTIVE CIRCULAR Ngee ro ae 
MAILED ON REQUEST. A CORNER OF ONE MILLING DEPARTMENT AT OUR WORKS. 











MORE THAN 400 


MILLING MACHINES IN ALMOST CONSTANT OPERATION AT OUR WORKS. 
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Drilling Machines, Upright 
Continued 

Davis Mach. Co., W. P., 
ter, N. Y. 

Fairbanks Co., New York. 

Wonn-Sadter Mach. Co., Hartford, 
‘onn. 


Roches- 


Fosdick Mach. Tool Co., Cincin- 
nati, O. 

Gould & Eberhardt, Newark, N. J. 

wares, Son Co., Edwin, 


Aw gee Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Boston, Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. i. New York. 

Marshall & Huschart Mehry. Co., 


Chicago, 

Mechanics , ea Co., Rock- 
ford, Ill. 

ne Haven Mfg. Co., New Haven, 
‘on 


Niles- Dement: Pond Co., New York. 
— Tool & Supply Co., New 


sivioye ‘Machine Tool Co., South 
Bend, Ind. 

Vandyck Churchill Co., New York. 

Whitcomb-Blaisdell Machine Tool 


Co., Worcester, Mass. 
warns Mfg. Co., Hartford, 


wiley a rf poem Mfg. Co., Green- 
Mass. 


Drills, Center 
+ & Whitney Co., Hartford, 


onn. 
Siecome Co., J. T., Providence, 


Standard Tool Co., Cleveland, O. 
Drills, Pneumatic 


Allen, Jno. F., New York. 
Cleveland Pneu. Tool Co., Cleve- 
land, O 


General Pneu. Tool Co., Montour 
Falls, Re 

In — -Sergeant Drill Co., New 
or 


Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 
Drills, Hand 


Dallett Co., Thos. H., Phila., Pa. 
Hisey- Wolf Mach. Co., Cincin., oO. 
Niles-Bement-Pond Co., New York. 


Drills, Rail 

Foote, Burt & Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Drills, Ratchet 


Billings & Spencer Co., Hartford, 

Conn. 
Parker Co., Chas., Meriden, Conn. 
— a Whitney Co., Hartford, 


Standard Tool Co., Cleveland, O. 
Drying Apparatus 


Sturtevant Co., B. F., 
Mass. 


Dynamos 
C & C Blectric Co., New York. 


Hyde Park, 


Cresiee Wheeler Co., Ampere, 
Eck Dynamo & Motor Works, 
' Belleville, N. J. 

Dynamic Co., Bayonne, 


Blectro 
N. J. 


General Blectric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
2 ee Blec. Co., Milwaukee, 


Seashore Blec. Mfg. Co., Madison, 
ate ay sepame & Engine Co., 


me... ere’ g & Co., Chicago, III. 

Sprague Elec. Co., New York. 

Stanley G. I. Blec. Mfg. “Co., Pitts- 
fleld, Mass. 

Sturtevant Co., B. F., Hyde Park, 


Triumph Blec. Co., Cincin 
Westinghouse Electric & 
Pittsburg, Pa. 


Eleetrical Supplies 
Cutler-Hammer Clutch Co., Mii- 


waukee, Wis. 
wieetre Dynamic Co., Bayonne, 


, New York. 
Northern Elec. Mfg. Co., Madi- 
son, 8. 
Roth Bros. & Co., Chicago, III. 
Stanley G. I. Elec. Mfg. Co., Pitts- 
feld, Mass. 
Street Bros. Machine Co., Chat- 
tanooga, Tenn. 
FS haw af Elec. Co., Cincinnati, O. 
Westinghouse — & Mfg. Co., 
Pittsburg, Pa. 


nite. Co., 


General Elec. Co. 
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Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O. 
Hisey-Wolf Mach. Co., Cincin., O. 
Elevators 

Albro-Clem _pnoretes Co., Phila- 


delphia, 
so & co, "hte. Co., St. Louis, 


° 
Morse, Williams & Co., Phila., Pa. 
Emery Wheels 
See Grinding Wheels. 

Emery Wheel Dressers 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 

Diamond = & Stamping Wks., 
Buffalo. 3 

Heald Siciios Co., 

ass 

International Specialty Co., De- 
troit, Mich. 

Standard Tool Co., Cleveland, O. 

Emclosures, Tool-room 

Merritt & Co., Philadelphia, Pa. 

Engineers, Consulting 

McGiehan & Co., C. H., New York. 

Engineers, Electrical 

mess Mabeeneel Co., Ampere, 





Worcester, 


Engines, Automobile 

hs om Mfg. Co., Syracuse, 

Olds Gasoline Works, 
Lansing, Mich. 

Engines, Gas and Gasoline 


Abenaque Mach. Wks., Westmin- 
ster Station, Vt. 
Backus Water Motor Co., 


Engine 


Newark, 

Brown-Cochran Co., Lorain, O. 

Columbus Mach. Co., Columbus, O. 

Foos Gas Engine Co., Springfield, 
Ohio. 

Jacobson Mach. & Mfg. Co., War- 
ren, Pa. 

Mietz, August, New York. 

New Era Gas Engine Co., Dayton, 


Ohio. 
Olds Gasoline Engine Wks., Lan- 
sing, Mic 
Struthers- Wells Co., Warren, Pa. 
Engines, Oil 
Mietz, August, New York. 


Engines, Steam 

Buffalo Forge Co., 

Rand Drill Co., New York. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Struthers-Wells Co., Warren, Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Engravers 

Binner-Wells Co., Chicago, Il. 


Engraving Machinery 

Gorton Mach. Co., Geo., 
Wis. 

Exhaust Heads 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Exhibition, Machinery 

Philadelphia Bourse, Phila., Pa. 


Fans, Electric 


General Electric Co., New York. 
— Elec. Mfg. Co., Madison, 


Buffalo, N. Y. 


Racine, 


eseuate Elec. Co., New York. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Fans, Fxhaust 

Sturtevant Co., B. F., Hyde Park, 

ass. 

Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co, ever. R. I. 

Reichhelm & Co., B. P., New York. 

Filing ‘nchnitee 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Filler, Iron 

Clark Cast Steel 
Shelton, Conn. 

Filters, Oil 

Houghton & Co., E. 
phia, Pa. 

Fittings, Brass 

Nolte Brass Co., Springfield, O. 


Cement Co., 


F., Philadel- 
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Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Forges 

Boynton & Plummer, Worcester, 


Mass. 
Buffalo Forge Co., Buffalo, N. Y. 


In — Sergeant Drill Co., New 
or 
& Peck Mfg. Co., New 


Miner 
Haven, Conn. 
B. F., Hyde Park, 


Sturtevant Co., 
Mass. 


Forgings, Drop 
Anderson & Sons, W. H., Detroit, 


Mich. 
Billings & Spencer Co., Hartford, 
nn. 
Williams & Co., J. 
| ie A 
& Gordon, 


H., Brooklyn, 


Wyman Worcester, 


Mass. 
Forgings, Hydraulic 
Wyman & Gordon, Worcester, 
ass. 
Forgings, Steel 
Anderson & Sons, W. H., 
Mich 


ch. 
Baldwin Steel Co., New York. 
Erie Forge Co., Erie, Pa. 
Heppenstall Forge & Knife Co., 
ttsburg, Pa. 
Wyman Gordon, 
Mass. 
Forming Machines 
Hartford Mch. Screw Co., Hart- 
ford, Conn. 


Foundry Furnishings 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Sturtevant Co., B. F., Hyde Park. 

Friction Boards 

Ingalls & Co., Castleton, N. Y. 

Furnaces, Annealing and 
Tempering 

American Gas Furnace Co., New 
York. 

Furnaces, Enameling 

American Gas Furnace Co., New 
York. 

Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City. 

Chicago Flexible Shaft Co., Chi- 
eago, Ill. 

Westmacott or J. M., 
dence, 

Furnaces, Sila 

American Gas Furnace Co., New 
York. 

Furniture, Machine Shep 

New Britain Mach. Co., New Brit- 
ain, Conn. 


Detroit, 


Worcester, 


Provi- 


Gauges, Recording 
Bristol Co., Waterbury, Conn. 


Gauges, Standard 


Brown & .; hes Mfg. Co., 
dence, R. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 


Provi- 


Conn. 
Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 
Slocomb Co., J. T., Prov., R. I. 
Starrett Co., L. S., Athol, Mass. 


Gauges, Steam 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Fellows Gear ‘Shaper Co., Spring- 
field, Vt. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harringten, Son & Co., Edwin, 
Philadelphia, Pa. 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 





Gear Cutting Machinery 
Continued 

Pratt & Whitney Co., Hartford, 
onn. 

Whiton Machine Co., D. E., New 
London, Conn. 

Gear Testing Machinery 

Gisholt Mach. Co., Madison, Wis. 

Gears, Cut 


Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Wks., Boston, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Davis, Rodney, Philade!vhia, Pa. 

Earle Gear Mach. Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Faweus Mch. Co., a a 

Fellows Gear Shaper Co., Spri ng- 


field, 
Gleason Works, Rochester, N. Y. 
Grant Gear Works, Boston, Mass. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
The, 


Horsburgh & Scott Co., 
Cleveland, O. 
| Mach. Co., Watertown, 


Be Be 
New Process Raw Hide Co., Syra- 


cuse, N. Y. 
Nuttall Co., R. D., Pittsburg, Pa. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 

Philadelphia Gear Wks., Phila- 
delphia, Pa. 
Sawyer Gear Wks., Cleveland, O. 
Simonds Mfg. Co., Pittsburg, Pa. 


Syracuse Raw Hide Co., Syra- 
cuse, N. 

"Paylor- Wilson Mfg. Co., Alle- 
gheny, Pa. 


Gears, Molded 


Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Varsel Fdry. & Mach. Co., An- 
sonia, Conn. 

Franklin Mfg. a te Hee N. Y. 

Greenwald Co., I. E., Cincin., O. 

Taylor-Wilson hate. Co., Alle- 
gheny, Pa. 

Gears, Rawhide 

Boston Gear Wks., Boston, Mass. 

Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill. 

Earle Gear & Mach. Co., Phila- 


delphia, Pa. 
Fawcus Mch. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 


Horsburgh & Scott Co., Cleveland, 


Ohio. 
New Process Raw Hide Co., Syra- 
cuse, as 


Nuttall fo., R. D., Pittsburg, Pa. 
Syracuse Raw Hide Co., Syra- 
cuse, N. Y 


Gears, Worm 


Albro-Clem Elevator Co., Philadel- 
phia, Pa. 

Boston Gear Wks., Boston, Mass. 

Fawcus Mch. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, J 

Grant Gear Works, Boston, Mass. 

Morse, Williams & Co., Phila., Pa. 

Nuttall Co., R. D., Pittsburg, Pa. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Simonds Mfg. Co., Pittsburg, Pa. 

Taylor-Wilson Mfg. Co., Alle- 
gheny, Pa. 

Generators, Gas 

American Gas Furnace Co., New 
York. 

Graphite 

Dixon Crucible Co., 
City, N. J. 

Obermayer Co., S., Cincinnati, O. 

Grinders, Center 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Heald Mch. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Mueller Mch. Tool Co., Cin., o. 

Niles-Bement-Pond Co., New York. 

Grinders, Cock 

Windsor Mach. Co., Windsor, Vt. 


Grinders, Cutter 
Automatic Mach. Co., Greenfield, 


ass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass 

Brown & a Mfg. y Provi- 


ence, R. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 


Jos., Jersey 
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No. 16 Plain Landis Grinder Arranged For Electric Or Belt Drive 


popular one with concerns having quantities of similar parts to finish. 
The one important fact that Landis Grinders are the fastest grinding 
machines built is a good, sound reason why it should have preference 
in every plant doing grinding work. But we are ready to back our 
product as the most rigid and most accurate tool as well. This machine is 
self-contained, having no overhead works and can be placed where it can be 
served by a traveling crane. 


Landis Tool Company, Waynesboro, Pa., U. S.A. 


T HIS is one of the Landis styles of Manufacturing Machines and a very 





AGENTS—Walter H. Foster Co., 513 Williamson Building, Cleveland, Ohio Walter H. Foster Co ANd Litn rty St.. New York ( 
Burton, Griffiths & Co., La ade m. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg Alfred H, Sehutte, Cologne 
Brussels, Liege, Milan, Paris and Bilbao A. R. Williams Machinery Co Toronte Williams & Wilson, Montreal, Canada 

















Modern design—rigid construction— ample power wide range of speeds 
and teeds—complete tool equipment. Adaptability—rapidity—accuracy 


THREE SIZES: 15¢x15, 244 x24 and 34x38 inches. ASK FOR THE «HOLLOW HEXAGON TURRET LATHE BOOK 
iy - 
ed roy é 


= ACs, 





No. 2—2', x 24 inches. 


Turret Lathes, Screw Machines and Brass ii orking Too/s 


THE WARNER & SWASEY CO., Cievetanp, Ouro, U.S.A. 


POREIGN aGRNTS Chas. Churchill & Co., London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow Schuchardt & Schutte, Berlin, Vienna, St. Peters g and Stockholn 
Cologne, Paris, Brussels and Milian H. W. Petrie, Toront Williams & Wilaon, Montreal 


A. H. Schutte, 
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Grinders, Cutter—Continued 
Greenfield Mach. Co., Greenfield, 


Mass. 
Heald Mach. Co., Worcester, 


Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
en ee Wheel Co., Worces- 

ter, } 
iy & Whitney Co., Hartford, 


onn. 
Rivett-Dock Co., Boston, Mass. 
Smith Co., Chas. G., Pittsburg, 
Pa. 
Grinders, Disk 
ef & Co., Chas. H., Chicago, 


Diamond Mach. Co., Provi., R. I. 

Heald Machine Co., Worcester, 
Mass. 

Iroquois Mach. Co., New York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rowbottom Machine Co., Water- 
bury, Conn. 


Grinders, Drill 


Heald Mch. Co., Worcester, Mass. 
Niles-Bement-Pond Co., New York. 
Standard Tool Co., Cleveland, O. 


Grinders, Portable 
Heald Machine Co., Worcester, 


Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Grinders, Tool 


Armstrong Bros. Tool Co., Chi- 
cago, 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, i. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Diamond Mach. Co., Prov., R. I. 

Gisholt Mach. Co., Madison, Wis. 

Gould & Eberhardt, Newark, N. J. 

Hisey-Wolf Mach. Go. Cincin., oO. 

Landis Tool Co., Waynesboro, Pa. 

Modern Tool Co., Erie, Pa. 

Niles-Bement-Pond Co., New York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety mmery Wheel Co., Spring- 
field, O. 

Standard Tool Co .. Cleveland, O. 

Vandyck Churchill Co., New York. 

Whitney Mfg. Co., Hartford, Ct. 


Grinding and Polishing Ma- 
chines 


me & Co., Chas. H., Chicago, 


Blount Co., J. G., Everett, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, 

Builders’ 
dence, R. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Diamond Mach. Ca., Prev., B. I. 

Fairbanks Co., New York. 

Gilmore Electric Co., South Bos- 


ton, Mass. 
Goodell-Pratt Co., Greenfield, 


Mass. 
= Mach. Co., Greenfield, 


ass. 
Hill, Clarke & Co., Boston, Mass. 
Iroquois Mach. Co., New York. 
Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mchry. Co., 

Chicago, 

Niles-Bement-Pond (Co., New York. 
— Elec. Mfg. Co., Madison, 


iro ron Foundry, Provi- 


8. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
—— Grinding Co., Worcester, 


Prentiss Tool & Supply Co., New 


Ransom Mfg. Co., Oshkosh, Wis. 
Rivett-Dock Co., Boston, Mags. 
Royersford Fdry. & Mach. Co., 
Royersford, Pa. 
Safety yanery Wheel Co., Spring- 
field, 
Standard ‘Tool Co Cleveland, O. 
Vandyck Churchill Co., New York. 
Vitrified Wheel Co., Westfield, 


Ma 
Ww eames & Perks Tool Co., Spring- 
field, O. 


Grinding Wheels 


Abrasive Material Co., 
phia, Pa. 

Adams Co. a Iowa. 
Builders. Iron Foundry, Provl- 
dence, R. I. 
Carborundum Co., 

. oe 


Philadel- 


Niagara Falls, 


Diamond Mach. Co., Prov., R. I. 

Hampden Cor. W heel Co., Bright- 
wood, Mass. 

Houghton & Co., E. F., Philadel- 
phia, Ta. 

National Corundum Wheel Co., 
Buffalo, N. Y. 
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Grinding Wheels—Continued 


Niles-Bement-Pond Co., New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., Spring- 


field, O. 
Vitrified Wheel Co., Westfield, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Grindstones and Frames 
Niles-Bement-Pond Co., New York. 
Gun Barrel Machinery 
Diamond Mach. Co., Prov., R. 
—— & Whitney Co., Hertrord, 

onn. 


Hack Saw Blades anc 
Frames 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y. 

Goodell-Pratt Co., Greenfield, 
Mass. 


Hammacher, Schlemmer & Co., 
New York. 

Massachusetts Saw Wks., Chico- 
pee, Mass. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Starrett Co., L. S., Athol, Mass. 

West Haven Mfg. Co., New Haven, 
Conn. 

Hack Saws, Power 

Diamond Saw a Stamping Wks., 
Buffalo, N. Y. 

Fairbanks Co., New York. 

Hoefer Mfg. Co., Freeport, Ill. 

Niles-Bement-Pond Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

West Haven Mfg. Co., New Haven, 
Conn. 

Hammers, Drop 

Bllings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

—— & Son, C. C., Syracuse, 


Gould & Eberhardt, Newark, N. J. 
Merrill Bros., Brooklyn, N. Y. 
Miner & Peck Mfg. Co., New 
Haven, Conn. 
Niles-Bement-Pond Co., New York 
Hammers, Electric 
Northern Elec. Mfg. Co., Madi- 
son, Wis. 
Hammers, Pneumatic 
Cleveland Pneumatic Tool Co., 
Cleveland, O. 
Dallett Co., Thos. H., Phila., Pa. 
In ~~“? Drill Co., New 
ork. 
Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 
Hammers, Power 
Niles-Bement-Pond Co., New York. 
sepeaten & Co., The, New Haven, 
Sonn. 


Hammers, Steam 

Bethlehem eg’ & Mach. Co., So. 
Bethlehem, 

Chambersburg "Teatavesine Co., 
Chambersburg, Pa. 

Vandyck Churchill Co., New York. 

Handles, Machine Tool 

Schacht Mfg. Co., Cincinnati, O. 

Handles, Screw Plate 

Standard Welding Co., Cleve., O. 


Hangers, Shafting 

Cresson Co., Geo. V., Phila., Pa. 
Fairbanks Co., New York. 

Hyatt 7 Bearing Co., Harri- 


son, N. . 
Wood's Sons, T. B., Chambers- 


burg, Pa. 


Heaters, Feed Water 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Heating and Ventilating 
Apparatus 

Buffalo Forge Co, Buffalo, N. Y. 

— Co., B. F., Hyde Park, 
Mass. 


Heating Machines 
Am. Gas Furnace Co., New York. 


Hoisting and 
Machinery 


— Hoisting Mchry. Co., New 


ork. 

Caldwell & Son Co., H. W., Chi- 
cago, ; 

Cresson Co., Geo. V., Phila., Pa. 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Conveying 
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Srey Electric 
C & C Electric Co., New York. 
Cleveland eune & Car Co., Wick- 
liffe, io. 
os & Co. Mfg. Co., St. Louis, 


ts) 

Copoeet Pneu. Tool Co., Montour 
‘alls L 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Boston, 
Mass. 

Yale & Towne Mfg. Co., New 
York. 


Hoists, Hand 

Harrington, Son & Co. Edwin, 
Philadelphia, Pa. 

International Steam Pump Co., 
New York. 

Moore Co., Franklin, Winsted, 
Conn. 

Yale & Towne Mfg. Co., New 
York. 

Hoists, Pneumatic 

Come & Co. Mfg. Co., St. Louis, 


Mo. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. 

Rand Drill Co., New York. 


Igniters, Gas Engine 

Franklin Mfg. Co. Syracuse, 
m =. 

Indicators, Speed 

Norton Emery Wheel Co., Wor- 
cester, Mass. 

Starrett Co., L. S., Athol, Mass. 

Indicators, Speed, Periph- 
eral 


Warner Instrument Co., Beloit, 
Ws. 


Indicators, Steam 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 


Industrial Railways 

Hunt Co, C. W., West New 
Brighton, N. Y. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Injectors 
Desmond-Stephan Mfg. Co., Ur- 


ana, O. 

International Specialty Co., De- 
troit, Mich. 

Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Phila., Pa. 


Inspection and Tests 
Hunt Co., Robt. W., Chicago, Il. 


Instruction Schools 
See Schools, Correspondence. 


Insurance, Boiler 


Hartford Steam Boiler Insp. & 
Ins. Co., Hartford, Conn. 


Iron Filler 
Felton, Sibley & Co., Phila., Pa. 


Jacks, Hydraulic 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 


Jacks, Planer 


Armstrong Bros. Tool Co., Chi- 
cago, m 


Key Seaters 


Baker Bros., Toledo, 

Chattanooga Mehry. Co., Chatta- 
nooga, Tenn. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Niles-Bement-Pond Co., New York. 

Street Bros. Machine Co., Chat- 
tanooga, Tenn. 

Whitney Mfg. Co., Hartford, Ct. 


Keys, Machine 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Whitney Mfg. Co., Hartford, Ct. 

Knurls 


Hammacher, 
New York. 


Lamps, Arc 


General Electric Co., N. Y. City. 

Gilmore Electric Co., South Bos- 
ton, Mass. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Schlemmer & Co., 
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Lamps, Incandescent 

General Electric Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 
field, Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Lathe Attachments 


American Tool Wks. Co., Cin., O. 

Bradford _ Tool Co., Cin- 
cinnati, O. 

Fitchburg — Works, Fitch- 
burg, Mass. 

Niles-Bement-Pond Co., New York. 

Osgood, J. L., Buffalo, N. Y. 

Pratt & Whitney Co., Hartford, 
€onn. 


Lathe Dogs 

American Tool & Mach. Co., Bos- 
ton, ass. 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

— & Spencer Co., Hartford, 


Con 

Besiy "& Co., Chas. H., Chicago, 
Ill. 

Le aes, Wm. G., So. Norwalk, 


Pratt vi Whitney Co., Hartford, 


Tindel iserrte Co., Eddystone, Pa. 


Lathes 


Automatic Mach. Co., Greenfield, 
Mass. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bertram & Sons Co., Ltd., John, 

Dundas, oe i Canada. 

Blount Co., J . G., Everett, Mass. 

Bradford Mach. Tool Co., Cin., O. 

Bridgeford Machine Tool Works, 
Rochester, N. 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Davis Mach. Co., W. P., Roches- 


ter, N. Y. 

Diamond Machine Co., Prov., R. I. 

Draper Mach. Tool Co., Worces- 
ter, Mass. 

Dreses Mach. Tool Co., — cr oO. 

Fairbanks Co., New Yo 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Gisholt Machine Co., Madison, 
Wis. 

Greaves, Klusman & Co., Cin., O. 

eg 2 neem Son & Co., Edwin. 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool Co., B. KE. 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 


Cane : 
McCabe, a New York. 
Marshall % Huschart Mchry. Co., 
Chicago, Ill. 


Motch & Merryweather Machin- 
ery Co., C leveland, O. 
New Haven Mfg. Co., New Haven, 


Conn. 

Niles-Bement-Pond Co., New York. 

Osgood, J. L., Buffalo, N. Y. 

Prentiss Tool & Supply Co., New 
York. 

Robbins, L., Worcester, Mass. 

Schumacher & Boye, Cincinnatl, 


hio. 

Sebastian Lathe Co., Cincin., O. 

Seneca ~ Mfg. Co., Seneca 
Falls, N. 

Springfield Meb, Tool Co., Spring- 
field, O. 

Sutton Co., C. E., Toledo, O. 

Vandyck Churchill Co., New York. 

Von Wyck Mach. Tool Co., Cin- 
cinnati, 0. 

Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Lathes, Automatic Screw- 
Threading 

Automatic Machine Co., 
port, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Bridge- 


Lathes, Bench 

American Watch Tool Co., Wal- 
tham, Mass. 

Blount Co., J. G., Everett, Mass. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Fenn- eee Mach. Co., Hartford, 


Con 

Pratt "e Whitney Co., Hartford, 
Conn. 

Stark Tool Co., Waltham, Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Lathes, Boring 
Niles-Bement-Pond Co., New York. 
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P New 16-Inch SPEED RANGE 
High-Duty Shaper It has the widest range of cutting strokes 
of any shaper built. 


CONVENIENCES 


It has more conveniences for rapid han- 


Weight, 2770 Ibs. 


dling than any other shaper. 


EXCLUSIVE FEATURES 


‘‘Double Train’’ Gear drive, extension 
base and table support, and many minor 
features. 


DRIVE 


Can be furnished either belt or motor 
driven, as desired. 


y Shapers, Automatic Gear and Rack 
Cutting Machinery, Drill Presses 


GOULD & EBERHARDT 


NEWARK, N. J., U.S.A. 





SELLING AGENTS— Prentiss Tool & Supply Co., New York, Boston and Buffalo, Baird Machinery Co., Pittsburg, Pa. Marshall & Huschart Machinery 
Co., Chicago. Motch & Merryweather Machinery Co., Cleveland. The Fairbanks Co., Philadelphia and Baltimore, Henshaw, Bulkley & Co., San Fran 
cisco, Hallidie Machinery Co., Seattle. W. R, Coleord Machinery Co., St. Louis, C, T, Patterson Co., New Orleans 


FOREIGN AGENTS—Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao. Schuchardt & Schutte, Berlin, Vienna, Stockholm, St. Peters 
burg. Selig, Sonnenthal & Co., London, England. Adolfo B. Horn, Havana, Cuba. F. W. Horne, Yokohama, Japan 


InterlocKing 


Side Mills 
Plain SideMills 


When it is necessary to maintain a 











constant width, there are no cutters 


that will do the work as well as 





Interlocking Side Mills. Our stock 
of Side Mills is complete, but if you want something not standard, we'll make it for 


you. We have the best of facilities for making anything in the Milling Cutter line in 





any grade high-speed steel. Send your specifications and get our prices. 


| Union Twist Drill Co., 


q Successor to Gay @ Ward, Inc. 


Athol, Mass., U.S.A. 


LONDON AGENTS: CHAS. NEAT & COMPANY, 112 Victoria Street, E.« 
NEW YORK OFFICE: W. A. DARLING, Mgr., 54 Warren Street 
PHILADELPHIA OFFICE: FIELD & Co., INC., 52 North Fifth Street 
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Lathes, Brass 


Pratt & Whitney Co., Hartford, 
Conn 


Springfield Mch. Tool Co., Spring- 
field, O. 


Lathes, Wood 


Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Letters, Pattern 

Butler, A. G., N. Y¥. City. 


Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 


Lubricants 

Bancroft, Sidney, New Yo 

er - A &'Co., Chsa. Bee» — 

Dixon Crucible Co., Jos., Jersey 
City, N. J 

Lubricators 

Besly & Co., Chas. H., Chicago, 
I] 


Crosby Steam Gauge & Valve Co., 


Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 


Machinery Dealers 


Baird Machy. Co., Pittsburg, Pa. 
Fairbanks Co., New York. 

Garvin Mach. Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
oe, Stocker & Co., Chicago, 


ll. 
Marshall & Huschart Mchry. Co., 
Chicago, R 
Motch & Merryweather Co., Cleve- 
land, O. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Toomey, Frank, Philadelphia, Pa. 
Tuohy Bros., New York. 
Vandyck Churchill Co., New York. 
Wormer Mehy. Co., C. C., De- 
troit, Mich. 


Machinists’ Small Tools 


Anderson & Sons, W. H., Detroit, 
Mich. 

Bemis & Call Hardware & Tool 
Co., Springtield, Mass. 

Besly & Co., Chas. H., Chicago, III. 

Billings & Spencer Co., Hartford, 
Conn. 

Boker & Co., Hermann, New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Patterson, Gottfried & 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 


Co., Fitchburg, 
Prov., BR. I. 


Cleveland, O. 
Athol, Mass. 


Hunter, 


Conn. 
Sawyer Tool Mfg. 
Mass. 
Slocomb Co., J. T., 
Standard Tool Co., 
Starrett Co., L. S., 


Machinists’ Supplies 

Anderson & Sons, W. H., Detroit, 
Mich. 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

eeanees, Schlemmer & Co., 
New York 

Whitman & Barnes Mfg. Co., Chi- 
cago, 

Magnets, Lifting 

Cutler-Hammer Clutch 
waukee, Wis. 


Co., Mil- 


Mandrels, Expanding 


Nicholson & Co., W. H., 
barre, Pa. 


Mandrels, Solid 

Cleveland Twist Drill Co., 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., 


Conn. 
Rogers, John M.. 
Works, 


Drill 
Standard Tool Co., Cleveland, O. 


Wilkes- 
Cleve- 


Hartford, 


Boat, Gage & 
gs Gloucester City, 


Measuring Machines 
Pratt & Whitney Co., 


Conn. 
Rogers, John M., Boat, 
Works, 


Drill 
|» 


Hartford, 


Gage & 
Gloucester City, 


Mechanical Draft 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Metal, Bearing 
“7 & Co., Chas. H., 


—, <a & Hunter, 
Ltd., New York. 
Phillips & Sons Co., F. R., Phila- 
delphia, Pa. 
Phosphor Bronze 
Philadelphia, Pa. 


Chicago, 


Smelting Co., 


Micrometer Calipers 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Slocomb Co., J. T., 
S., Athol, 


Starrett Ce.. 
Milling Attachments 


Providence, 


Mass. 


Adams Co., Dubuque, Iowa. 

American Watch Tool Co., Wal- 
tham, Mass 

Becker-Brainaré Milling Mach. 
Co., Hyde Park, Mass. 

Brown ie =a Mfg. Co., Provi- 


dence, R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, 

Kempsmith Mfg. Co., Milwaukee, 


Wis. 
Niles-Bement-Pond Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Bench 


American tp Tool Co., Wal- 
tham, Mas 
—— Watch Tool Co., Boston, 


Hartford Mach. Screw Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

Waltham Watch Too! Co., Spring- 
field, Mass. 


Milling Machines, Hand 

Osgood, J. L., Buffalo, N. Y. 

Whitney Mfg. Co., Hartford, Ct. 

Milling Machines, 
tal 


Beaman & Smith Co., Prov., R. I. 
Becker-Brainard Milling Mach. 


Horizon- 


Co., Hyde Park, ass. 
Cincinnati Mill. Mach. Co., Cin- 
cinnati, O. 
Hendey Mach. Co., Torrington, Ct. 
Hess-Bright Mfg. Co., Phila., Pa. 
Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 


ae Mfg. Co., Milwaukee, 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

—_ & Whitney Co., Hartford, 
‘onn. 


Milling Machines, Plain 


Adams Co., Dubuque, Iowa. 

American Tool Wks. Co., Cin., O. 

Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & papepe Mfg. Co 
dence, R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mech. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


.. Provi- 


Le Blond Mach. Tool Co., R. K., 
ny ae 4 
McCabe, J., New Yo 


Marshall " Huschart — Co., 
Chicago, Ill. 

Motch & Merryweather Machinery 
Co., Cleveland, O. 
Niles-Bement-Pond Co., New York. 
Owen Mach. Tool Co., Springfield, 


Ohio. 

Pratt & Whitney Co., Hartford, 
Conn. 

—— Tool & Supply Co., New 


ork. 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 


Milling Machines, Universal 

American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Prori- 


dence, R. I. 
Cincinnati Milling Machine Co., 


Cincinnati, O. 
Fairbanks Co., New York. 
Garvin Mach. Co., New York. 
Hlendey 


Mach. Co., Torrington, 





nn. 
Clarke & Co., Boston, Mass. 


Co 
Hill, 





Milling Machines, Universal 
Continued 


Kempsmith Mfg. Co., 


s. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co., New York. 
Owen Mach. Tool Co., Springfield, 


Ohio. 
Prentiss Tool & Supply Co., New 


Vandyck Churchill Co., New York. 
Waltham Watch Tool Co., Spring- 
field. Mass. 


Milling Machines, Vertical 


Adams Co., Dubuque. [owa. 

Beaman & Smith (o., Prov., R. I. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & pnaree Mfg. Co., Provi- 
dence, R. 

Garvin Mach, Co., New York. 

Ingersoll ‘ — Mach. Co., Rock- 
ford, Ill. 

Newton Mch. Tool Works, Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 


— Mach. Tool Co., Springfield, 
0. 
Vandyck Churchill Co., New York. 


Milling Tools, Adjustable 

Geometric Tool Co., New Haven, 
Conn. 

Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 

Mining Machinery 

a -Sergeant Drill Co., New 


Rand Drill Co., New York. 


Molding Machines 

Adams Co., The, Dubuque, Iowa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Tool Co., Spring- 
field, O. 

Mortising Machines, Chain 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Motors, Electric 

C & C Electric Co., 


Milwaukee, 


New York. 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

a ronnie Co., Ampere, 

Blectro Dynamic Co., Bayonne, 

General Electric Co., New York. 


Jantz & Leist Elec. Co., Cin., O. 
National Elec. Co., Milwaukee, 


Northern Electrical Mfg. Co., 
Madison, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa 

Roth Bros. & Co., Chicago, Il. 

Sprague Electric Co., New York. 

Stanley G. I. Elec. Mfg. Co., Pitts- 


field, Mass. 
B. F., Hyde Park, 


Sturtevant Co., 
Cincinnati, O. 


Mass. 
Triumph Elec. Co., 
& Mfg. Co., 


Westinghouse Elec. 
Pittsburg, Pa. 
Name Plates 


Franklin Mfg. Co., Syracuse, N. Y. 


Numbering Machines 
Bates Machine Co., New York. 
Nut Tappers 

See Bolt and Nut Machinery. 
Oil Cups and Covers 


Bay State Stamping Works, Wor- 
cester, Mass. 


— & Co., Chas. H., Chicago, 

Oils 

a & Co., Chas. H., Chicago, 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Packing, Steam 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Jenkins Bros., New York. 

Packings, Hydraulic and 
Pneumatic 

Houghton & Co., E. F., Philadel- 


phia, Pa. 
Watson-Stillman Co., New York. 


Pans, Lathe 


New Britain Mch. Co., New Brit- 
ain, Conn. 

Patents 

Straley & Hasbrouck, New York. 








Pattern Shop Machinery and 
Supplies 


Baker Bros., Toledo, O. 

Blount Co., J. G., Everett, Mass. 

Greaves, Klusman & Co., Cin., O. 

Prentiss Teol & Supply Co., New 
York. 

Robbins, L., 


Worcester, Mass. 


Rowbottom Machine Co., Water- 
bury, Conn. 

Phosphor Bronze 

Phosphor Bronze Smelting Co., 


Philadelphia, Pa. 

Pin and Stud Machines 

Ulartford Mach. Screw Co., Hart- 
ford, Conn. 

Pinion Cutters 

American Watch Tool Co., 
tham, Mass. 

Gould & Eberhardt, Newark, N. J. 

Pipe and Fittings 

Crane Co., Chicago, Ill. 


Pipe Cutting and Threading 
Machines 


Wal- 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, 
Curtis & Curtis Co., Bridgeport, 


Conn. 
Merrell! Mfg. Co., Toledo, O. 
Niles-Bement-Pond Co., New York. 
Reed Mfg. Co., Erie, Pa. 
Saunders’ Sons, D., Yonkers, N. Y 
Standard Engineering Works, Bll- 
wood City 
Stoever Favy. & Mfg. Co., Myers- 
town, Pa. 
Vandyck Churchill Co., New York. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
tield, Mass. 


Pipe Fitters’ Tools 


ao a Twist Drill Co., Cleve- 
an 

Saunders’ Sons, D., Yonkers, N. Y. 
Standard Tool Co., Cleveland, O. 


Planers 


American Too! Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 

Bilgram, Hugo, Philadelphia, Pa. 

Cincinnati Planer Co., Cincin., O. 

Detrick & Harvey Mch. Co., Balti- 
more, Md. 

Fairbanks Co., New York. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

— Planer Co., Mark, Nashua, 


Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Motch & Merryweather Machinery 
Co., Cleveland, O. 

New Haven Mfg. Co., New Haven, 

‘onn. 

Niles-Bement-Pond Co., New York. 

Osgood, J. L., Buffalo, N. Y. 


Pratt a Whitney Co., Hartford, 
Con 

veentins Tool & Supply-Co., New 
York. 

Sellers & Co., Wm., Phila., Pa. 


Vandyck Churchill Co., New York. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Woodward & Powell Planer Co., 
Worcester, Mass. 


Planers, Portable 
Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Planers, Rotary 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Precision Machinery 

American Watch Tool Co., Wal- 


tham, Mass. 
Faneuil Watch Tool Co., Boston, 
Mass. 
Stark Tool Co., Waltham, Mass. 
Presses, Drop 
Bliss Co., E. W., Brooklyn, N. Y. 
Miner & Peck Mfg. Co., New 
Haven, Conn. 
Niles-Bement-Pond Co., New York. 
l’erkins Mach. Co., Warren, Mass. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Presses, Forging 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
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TAPER PINS Ga 


If you have had any trouble 

with Taper Pins IFry the TIORSE lake 
Absolutely accurate in taper, made after the most approved methods and in every 
single detail dependable. Submit specifications and let us quote and send samples. 


Taper Pin Reamers 


While you are buying good Taper Pins get the right kind of Reamers 
too. We have them—all sizes—and we want your business. 





HAMMACHER, SCHLESIMER & COPMPANY 


(New York, since 1848) 
HARDWARE, TOOLS AND SUPPLIES 
New Home, Fourth Avenue and Thirteenth Street (Block South of Union Square) 
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New Universal Surface Gauge 


With Latest Starrett Improvements 


a 





This gauge has a heavy, case-hardened base grooved through the bottom and ena, 
adapting it for use on or against circular work as well as flat surfaces. The spindle passes 
through a rotating head, jointed to a rocking bracket, pivoted in base, the bracket being 
adjusted by a knurled screw in one end against a stiff spring in the other. The spindle may 
beset upright or at any angle, or turned s» as to work under the base, and can be sensitively 
adjusted to any position. The snug and head carrying the scriber are so made that when 
the clamp nut is loosened all may be freely moved to any position, and by friction springs 
retained in place until a slight turn of the clamp nut holds them firmly. 

In the base are four gauge pins, frictionally held, which may be pushed to bear against 
the edge of a surface plate, or in the slot of a planer bed for lineal work. 

For small work the spindle may be removed and the scriber inserted in a hole provided 
for it, where it can be sensitively adjusted and used to advantage on bench work. 

Special attention is called to the four gauge pins in the corners of the base, which adapt 
it to be used as a locomotive guide liner and make it more convenient than any other 
gauge for many uses. An extra long spindle, which may be quickly substituted for the 
regular, will be sent with the gauge when ordered. 

Send tor Free Catalogue No, 17¢ of the Largest Line of Fine Mechautcal Too’s. 


THE L. S. STARRETT CO., Athol, Mass., U.S.A. 


NEW YORK, 123 Liberty Street. CHICAGO, 15 South Canal Street. 
FOREIGN AGENTS—Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Glasgow. Schuchardt & 
Schutte, Berlin, Stockholm, Vienna, St. Petersburg. Alfred H. Schutte, Cologne, Brussels, Liege, Paris, Milan, Bilbao 








Adier & Eisenschitz, Milan. W. Hummel fils. LaChaux de Fonds. With. Sonnesson & Co., Malmo. Copenhagen. 
Acktiebolaget B. A. Hjorth & Co., Stockholm. V.Lowener, Copenhagen. Ignacz Szekely, Budapest Thos. Drysdale 
& Co., Buenos Ayres. Edge & Edge, Sydney, Melbourne. F. W. Horne, Yokuhama, 
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Presses, Hydraulic 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Elmes Engineering Works, Chas. 
F., Chicago, Il. 
Niles-Bement-Pond Co., New York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 
Watson-Stillman Co., New York. 
Presses, rower 


Automatic Mach. Co., Bridgeport, 
Conn. 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, aa 

Bliss Co., E. Brooklyn, N. Y. 

al aa lly "waecsonen Co., 
Chambersburg, I’a. 

Dill ogg Works, T. C., Phila- 
delphia, l’a. 

Fairbanks Co., New York. 

Lucas Mach. Tool Co., Cleve. 

Niagara Mach. & Tool Wks., but. 
falo, N. Y. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


York. 

Springfield Mch. Tool Co., Spring- 
field, O. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Profilers 

American Watch Tool Co., Wal- 
tham, 

Becker- lnalaaré Mill. Mach. Co., 
Hyde Park, Mass. 

Garvin Mach. Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Pablishers 


Henley Pub. Co., 
New York. ‘ 
Hill Pub. Co., New York. 


Pulley Coverings 

Houghton & Co., E. F., 
phia, Va. 

Pulleys 

American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., i- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Fitchburg Machine Works, Fiteb- 
burg, Mass. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind 

Taylor- A ma Mfg. Co., Alle- 
gheny, I 

Wood's Aol T. B., Chambers- 
burg, Va. 

Palley Turning and Boring 
Machines 

American Tool Wks. Co., Cin., O. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa 
New ~ oie Mfg. Co., New Haven, 


Con 
Niles Bement-Pond Co., New York. 


Pamps, Hydraalic 

Elmes Batecceme Works, Chas. 
F., Chicago, Ill. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Watson-Stillman Co., New York. 


Punches, Centering 


Norman W., 


Philadel- 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. IL. 
Bqagmenher. Schlemmer & Co., 


New York. 
Punches, Hydraulic 
Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, I’a. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Punches, Power 


Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 
Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, l'a. . 
Bliss Co., E. W., Brooklyn, N. Y. 
Hilles & Jones Co., Wilmington, 


Del. 
hoes. & Allstatter Co., Hamilton, 


Niles- Bement: Pond Co.. New York. 

Royersford Fdry. & Mach. Co., 
Royersford, Pa. 

Vandyck Churchill Co., New York. 


Pyrometers 


Cambridge Scientific Instrument 
Co., Cambridge, England. 


Rack Cutting Machines 


Adams Co., Dubuque, Iowa. 

Fellows Gear Shaper Co., Spring- 
field, Vt 

Gould ‘& Eberhardt, ag | N. J. 

Le Blond Mach. Tool Co., R. K., 





Racks, Cut 


Boston Gear Wks., Boston, Mass. 

ie Saeed Shaper Co., Spring- 
el 

Gould & Eberhardt, Newark, N. J. 

Nuttall Co., R. D., Pittsburg, Pa. 

Simonds Mfg. Co. Tee Pa. 

re Gauge ‘Steel Co., Beaver 

alls, Pa 

Taylor- Wilson Mfg. Co., Alle- 

gheny, Pa. 


Racks, Tool 
Massey Mach. Co., 
my 


New Britain Mch. Co., New Brit- 
ain, Conn. 


Watertown, 


Radiators, Japanning Oven 


American Gas Furnace Co., New 
York. 


Reamers 


Boker & Co., Hermann, New York. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Clough, R. M., Tolland, Conn. 

Gisholt Mach. Co., Madison, Wis. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
on Works, Gloucester City, 


N. J. 
Schellenbach & Radcliffe, Cin., O. 
Standard Tool Co., Cleveland. O. 
Three Rivers Tool Co., Three 
Rivers, Mich. 
Wells + Co., Greenfield, Mass. 
a" Russell Mfg. Co., Green- 
d, Mass. 


Reaming Stands 
“= Planer Co., Mark, Nashua, 


Regulators, Voltage 


Gilmore Electric Co., South Bos- 
ton, ass. 


Rheostats 

American Elec. & Controller Co., 
New York. 

Cutler-Hammer Clutch Co., Mil- 
waukee, Wis. 

General Elec. Co., New York. 


Rings, Chuck and Gear 
Standard Welding Co., Cleve., O. 


Riveters, Hydraulic 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Chambersburg Engineering Co., 
Chambersburg, Ta. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Riveters, Pneumatic 


Allen, John F., New York. 

Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett Co., Thos. H., Phila., Pa. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. 

eg -Sergeant Drill Co., New 


Niles-Bement-Pond Co., New York. 
Rand Drill Co., New York. 


Riveters, Steam 


Chambersburg Engineering Co., 
Chambersburg, I’a. 


Riveting Machines 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Long & Allstatter Co., Hamilton, 


Ohio. 
Niles-Bement-Pond Co., New York. 


Roller and Ball Bearings 
Auburn a“ Bearing Co., Roches- 
ter, N. 
Ball +39 Co., Phila., Pa. 
Boston Gear Wks., Boston, Mass. 
Hess-Bright Mfg. Co., Phila., Pa. 
Hyatt Roller Bearing Co., Harri- 
son, N. J. 
Standard’ Roller 
Philadelphia, Ta. 


Rolling Mill Machinery 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Dill Machine Works, T. C., Phila- 

delphia, Pa. 

— & Jones Co., Wilmington, 


Niles-Bement-Pond Co., New York. 


Bearing Co., 





Cincinnati, O. 





Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 








Rules, Steel 

Athol Machine Co., Athol, Mass. 

Hammacher, Schlemmer & Co., 
New York. 

ones Tool Mfg. Co., Fitchburg, 


ass. 
Slocomb Co., J. T., Provi., R. 1. 


Starrett Co., L. S., Athol, Mass. 

Rust Preventative 

Houghton & Co., E. F., Philadel- 
phia, Pa. 

Safety Valves, Pop 

Crane Co., Chicago, III. 

Crosby Steam Gauge & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O 

Sand Blast Apparatus 


Drucklieb, C., New York. 
V’axson Co., J. W., Vhiladel., I’a. 


Sand Mixing and Sifting 
Machines 

Gould & Eberhardt, Newark, N. J. 

Obermayer Co., S., Cincin., O. 


Saw Sharpening Machines 


Nutter, Barnes & Co. Boston, 
Mass. 


Sawing Machines, Metal 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, la. 

Newton Mach. Tool Wks., Phila- 
delphia, Va. 

Niles-Bement-Pond Co., New York. 

Nutter, Barnes & Co., Boston, 
Mass. 

Tabor Mfg. Co., Phila., Pa. 

Tindel-Morris Co. Eddystone, La. 

Sawing Machines, Metal 
Continued 

Vandyck Churchill Co., New York. 

"= Haven Mfg. Co., New Haven, 
Sonn. 


Sawing Machines, Wood 


— Mach. Tool Co., Frank- 

n, Pa. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 


Schools, Correspondence 


International Correspon. Schools, 
Scranton, Pa. 


Schools, Technical 


Michigan College of Mines, Hough- 
ton, Mich. 


Screw Machines, Automatic 
Automatic Mach. Co., Greenfield, 


Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

memes Acme Mfg. Co., Cleve- 


O. 
Pratt '& Whitney Co., Hartford, 


Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 


Brown & pnaspe Mfg. Co., 
dence, R. 

Cleveland A em Mach. Co., 
Cleveland, 

Draper Mach. Tool Co., Worces- 
ter, Mass. 

Garvin Mach. Co., New York. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Potter & Johnston Mach. Co., 
l’awtucket, R. 1. 

Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and 
Lag 

Baker Bros., Toledo, O. 

Cook Co., Asa §S., Hartford, Ct. 

Hammacher, Schlemmer & Co., 
New York. 


Screw Plates 
wosty & Co., Chas. H., Chicago, 


cS Mfg. Co., S. W., Mansfield, 


Caspenter Tap & ae Ce, 4d. 
Pawtucket, R. 

Morse Twist Britt & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 


Provi- 





field, Mass. 

















Screws, Machine 


Cneinnati Screw & Tap Co., Cin- 


cinnati, O. 
ma eA Cap Screw Co., Cleve- 
Hammacher, Schlemmer & Co., 
New York. 


Hartford Mach. Screw Co., Hart- 
ford, Conn. 

National-Acme Mfg. Co., Cleve- 
land, 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 


Second Hand Machinery 


American ‘Tool Wks. Co., Cin., O. 

Baird Mchry. Co., Pittsburg, Pa. 

Baush Mchry. & Supply Co., 
Springfield, Mass. 

Fairbanks Co., New York. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Hoe & Co., R., New York. 

McCabe, J. J., New York. 

McDowell, Stocker & Co., Chi- 
cago, Ill. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill 

Motch & Merryweather Co., Cleve- 
land, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Nles-Lement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Tuohy Bros., New York. 

Wickes Bros., New York. 

Wormer Machy. Co., C. C., De- 
troit, Mich 


Separators, Magnetic 
Cresson Co., Geo. V., Phila., Pa. 


Separators, Oil and Steam 

Nicholson & Co., W. H., Wilkes- 
barre, Pa. 

Shafting 

Brightman Mfg. Co., Shelby, O. 

Cresson Co., Geo. V., Phila., Pa. 

Cumberland Steel Co., Cumber- 
land, Md. 

Niles-Bement-Pond Co., New York. 

Union Drawn Steel Co., Beaver 


T. B., Chambers- 


American Tool Wks. Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Blount Co., J. G., Everett, Mass. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Shaper Co., Cincin., O. 

Fairbanks Co., New York. 


Fitchburg Machine w ecba, Fitch- 
burg, Mass. 
Flather Tlaner Co., Mark, 


Nashua, N. H. 
Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Mach. Co., R. A., Xenia, O. 
Niles-Bement-Pond Co., New York. 
Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Pratt & Whitney Co., Hartford, 


Conn. 

Prentiss Tool & Supply Co., New 
York. 

Queen City Mach. Tool Co., Cin- 
cinnati, O. 

Smith & Mills, Cincinnati, O. 

> 2X Mch. Tool Co., Spring- 

Steptoe Shaper Co., John, Cincin- 
nati 


. ©. 
Vandyck Churchill Co., New York. 


Shears, Power 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem. Ila. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Hilles & Jones Co., Wilmington, 


Del. 
Long & Allstatter Co., 
Ohi 


0. 

Niagara Mach. & Tool Wks., Buf- 
falo, N. Y. 

Niles-Bement-Pond Co., New York. 

Phillips & Sons Co., F. R., Phila- 
delphia, Pa. 

Royersford Fdry. & Mach. Co., 
Royersford, Pa. 

Vandyck Churchill Co., New York. 

Shears, Rotary 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, 

Shelving, Shop 

New Britain Mch. Co., New Brit- 
ain, Conn. 


Ilamilton, 














et ee 
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